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Mission Statement

Conducts research and development on health hazards of Army aviation,
tactical combat vehicles, and selected weapon systems., Assesscs the
health hazards from noise, vibration, acceleration impact, and visual
demands of such systems, and defines measures to offset hazards.
Assesses stress and fatigue in personnel operating thesc systems and
develops countermeasures. Assists in development of criteria upon
which to base standards for entry and retention in Army aviation
specialties. Assists other US Army Medical Research and Development
Command (USAMRDC) laboratories and institutes in research on the
biceffects of laser systems, medical defense against chemical agents,
impact of continuous operations on individual and crew performance,
and development of improved means of patient evacuation. Assesses
current life support equipment to identify causes of fajlure and
devise improved design. Assists the combat developers and matericl
developers of new Army aviation and tactical combat vehicle systems
to recognize and climinate health hazards as carly as possible in

the developmental cycle. Conducts collaborative rescarch with other
Department of Defense and other Federal agencies on medical rescarch

and development issues of common concern,

Ty
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Introduction

Poee o rot crtirts oat the IS Army Aeromedical Research Laboratory
ol b e twe obicctives:  enhancerent of the individual
Coter - coriba perterrance and efficiency, and the prevention

Coancurs o1 Jdeath oinothe eperatieonal envirenment.

PS2AWD was o=tahiished by Department of the Armv General Order
S oon b oul ol and owas mplemented by Office of The Surgeon General
teneral Order '

tooon o4 Cct 61 to accomplish research in support of
the Avreyv o aviation conmunity and airborne activities and to provide
a ventral aercomedical research and reference library for the Army
aviation effert, Additional mission areas were added to the lab-
eriteryv in 18974, The laboratory's further expanded mission now
includes the assessment of the medical impact of advanced armor
and artillery weapons svstems and other nonmedical matericel.

USAARL is one of nine redical research laboratories of the US Army
VMedical Pesearch and Teveloprent Command (USAMRDC), Office of The
Surgeon Ceneral, and is a terant organization lecated at the US
Army Aviation Center (USAAVNC), Fort Rucker, AL, Tt is the only
redical Taboratory designated to deal with Army aviation's uniaue
occupatienal problems,

Nineteen hundred eighty-two marked a milestone in USAARL's history
with the celebration of its 20th Anniversary. In 20 vears the
ltaboratory has grown from one building and seven personnel to a
large, modern facility with 152 pecople. Our growth has been in
research, pcople, and facilities, and we're proud of them all.

Under the direction and guidance of the USAMRDC, USAARL moves with
the sure steps of maturity and responsihility of a firmly estab-
lished research organization into the 1980s. The mission remains,
through research, to preserve and cnhance the health, safety, combat
effectiveness, and survivability of the soldier.

This report gives an overview of USAARL during FY 82, identifies
current aveas of rescarch, and gives a brief description of the
rescarch programs. The DD Forms 1398 under which this research
work i< accomplished are in the Appendix,

Pt~ rercort s preparedt to Caldilh the reguirements of OTSG Regula-
v T
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Management

Fhe bhevinping of 1Y 82 was hichlivhted by the lone-awaited rove to
the new Tlo, bl -sguare-troet rescarch <tructure.  ibic transition

teok place in Ucteober 1981 with o ribbon-cutting coremeny in Novepbor
98T Persennel enthusiasr accounted for corpletion of the meve in
record time.

i
)

Managenent decisiens during the vear were driven mostly by rescurce
constraints trem several scurces, but successful defoense of mission
recuirerents petted sufficient wonetary and personnel rescurces to
dvcornlish essential colements of the wission. Drincipal constraints
were caused by ornability to expend available resources Juce to untimels
Congeress=sional appropriation and intlation, which caused o 90 percent
increase in ooverall utilities costs,  Cur lack of autherity te fully
oblicate avallable funds resulted in rescarch program delavs and un-
Jue internal reprogramring of resources. Mementur which was lest in
several progran arcas was not regained until late in the tiscal vear
and was hampered agcain by long lead times for cquipment procurement.
Sivnivicant management issues were caused by opersonnel recruitrent
and hirving actions., In the job scriecs of btielocical laborateory
technician ard rescarch physicist, biring delavs in eacess ot one
vear were eapericnced.

Difvicultios were overshadowed by succes=es In vescarch pregrars apd
in ranacerent of factlities and resources.  New management initiatiyves
included participation in technology transfer action associated with
the Stovenszen-hvdler Technology Irpovation et of 1980, establishrort
of the USAARL JJunior Fellowship Program, and several {irsts in

the areax of perzonnel panagerent and cqual emplovment eppertunity,

the Yellowing sienificant cvents teek place in FY 8l

\pproval of pew wissien statement and ercang catiten
. Costenitficance was the adeptior of twe additiceat g
chesien<s: oparticipation in o the Rescarch avca Tive wissior on madica.

prve o avainst cherical avents, ard Bevineine aroaduvanced dove oo

Srenodin brprreoved means of catiert oovacintien.,
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oo s Building edel oo the new rescarch laboratory was

focented, and the one-vedr warranty peried bewvan,

Py corerens ter USAELL Sttending the

creTh iy weve thae Piilias 1. Pickinser, Representative tor the
- Jobhisterct oo [ Vi arriaen }“IPV{IH(], \ssi=tant Surgeen
ceov o bescarcloard tevelosrent, and verrander, USAMRDCOS and
Poclpd Lo vemvon. o aty Commnnder, PSAAVNC and Tert Fuchker.
Coveand walb-through of the new laberatory, sieni-
: Coer relecation of porscernel and cauiprment and
N YRR TS IR AN CHIVINENE AR
T AT technical Proegrar Povicw. his o techknical review

Crervice o DSAARD T roecarch pregrams teoinclude

corsiste a
recent completions, oreoing prejocts, apd prodects planned for the
credinte future.  Attendees included representatives rprom the 1

i
Lrev Penlth Scrvices Corrand (HSCr, USAVRDE, US Arry deaders

oo lth Noiences CAHST, TSAWNC Gnd tenan cryantzations, o woellous
the USAARL consultants.

S-12 Pel 820 Manpower Survev conducted by USAMRDPC which re-
sulted an Validurien of 15 additienal ranpewer reouirements and
ililecation »f ¢ight new nanpower authorizations.,

! N Irternal Review conducted by USAMRDC.

<> Coerranders' Conference, Fort betrick, Frederick,

('pen Heuse to celebrate the 20th anniversary of
h anniversary of Army aviaticen.

\esistance and Instruction Team

. Change of Command. CCL Dudley k. Price hecane
T cemmander, replacing COL Stanley C. Knapp.

12-13 Tul 82, Cemmand Supply Inspection by USAMRDC .

Cur new rescarch racility has attracted a rultitude of distinguished
cisitors. in addition te the more than three thousand visitors, we
here visited by othe US Army oAudit Agency CAAAT, twice on official
feine=s and once foroan infermatieonal friefing for the Auditor
di<tincuished visitors included the thiel of Staty

Ceneral, Other
the lprrn, the Sevyeant Major of the Army, the Peputy Surgcon
croral, the Corrandant of the Als, the UConmander of BSC, an Undey
vt ey, ond, finalbly, the Assistunt Secretary of rthe

Voo Lescarch, bavelermenty and lcuuisition.
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Technology Transfer

Steps were taken in PY 82 te irmplement the previsicons of the
Stevenson-Wvdler Technelogy Aot of 1080 (PL 90- 380y PSAARL
became a rember of the tederal laboratery Consortiue (1100, and
an Office ot Rescarch and Technolegy Applications (CF1TA was
established. A representative was sent te the =pring recting
of the FLC. The Scientific Inforration Center was the focul
point for requests for information fror the pullic and priva
sector. More than 30 reguests were reveived for copies of
reports and bibliographies. Six scientitivc serinars were g :
in Y 82 ror the prurpese of interfacing with the academic cr
ment and exchanging ideas related to rescarch USMRL is pert
These serinars were heavily publicized and attendance varicd

30 te 50 people ircluding staff from lecal hespitals, attorn
and teaching staft at local universities.
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Support Divisions

Headquarters

ihe headonartors greap, Iinoaddition teo the Corrander, Deputy Jor
Sander, dand facdative Otfticer, consists of the otfice of the
Clowtant Dotachrent Covrander, the Scientitic Inteortation Centor,

o [ Y i et o bBrandh,

0ffice of Adjutant / Detachment Commander

Phe office of the Mojatant Detacsi o ent Cemranaor provides conrand
centrol over ail o eniirsted personnel to b cbinde persornel actions,
wisciplinary actions, billoting, and traraine.  Jhis office ai-o

coordinates and supervises the adrinistrative functions ard rolat.
office service operations of the USVARL headgnarters.

Protocol affairs regarding visitors from lateral and hicher head-
quarters are supervised and coordinated by the Adjutant/Detachrent
commanderts oftfice. buring IY S2, over 5,000 visits were rade by
nersennel to the laboratory,  Included in this group were 83 Jdis-
tinguished visitors with citght foreign nations being represcented.
Fhis otfice also coordinated the Rihbon Cutting Ceremony on 6 Nov
the Zoth Anniversary Celebration on 3-1 Jun 82, and the Change of

Corrand Jeremeny oon 2 odul o8I

Other <cervices provided were classitficed docurent safeguarding and
postal support for the organization, as well as support for the
laberatery's rescarch tflicht requirenents,

¥

ST,




PO

LAn an an aad

w—p—

ChniSu Jut auat By SN B Aad




v—Y‘,r,;.,
a

Resource Management Branch

. - ntococandh o prevides senvices in fiscal oand ran-
Dower canaceont, civilian persennel o adiinistration, and other

any ey surver, which valildated o orecent
: : additional manpower
e oproposed cable o of fistribution and
nosubritred to the cfice of fthe Surgeon

LaboriaTory
Araces,

ilonanoes

Sionificant progress was dvade inothe darea of cquipnent acquisition

Gnd o oderniration,  Sonctary cavings vesalting from o the delav in
ove oo the new laboratory tacility were used to replace and

S faboratery eguiptent. A untinanced reguirement of

Sodin Py SN Yor pew acour<itien and replacement cquipment was

\

reduced te s 3le, e by the end of YN

oo IR - gponsored Internal Feview tadit was conducted in FY 82,
' : Cisorenancies or regulatory vionlations within the
mrorranch,

Scientific Information Center

Deosdientidic frdoroation anter b= othe condrarized scientitfic
intorration and retference Jenter for the frmy aviation comrunity
concerning deromedical and Tife sciences rescarch.  Additiconal

resyonsibilities added during 'Y 82 included directing USAARL' s
Cocperative Lducation Program and assuming responsibility for
technolowy transter as mandated by the Stevenson-Wydler Technology
[anovation Act of 19380, The Scientiflic Information Center also
arranyed and publicized scientific seminars held at USAARL during
the yedar.

ine Writer-itditor's office continued to provide technical editing
and writing, public and command information coordination, exhibit
support, and laboratory historical research., Twentv-nine Hometown
Sews Releases were submitted during VY 82, and cight articles were
published highlighting the laboratory's achicvements and personnel.
“pecial publications this past vear included "USAARL in Review'™ and
an abbreviated history of USAARL which was prepared for the Change
of Commuand Cceremony.  the production ef a videotape entitled
THSANRL ITs oL 00 7 was completed for use as oan orientation orv briet-
. on USAAKRL, Vhistorical pictorial exhibit was completed and is
Jispilaved in the fover of the new facility,
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During the past vear, USAARL became an active participant in
USAMRDU s electronic mail svstem, MALLBX, Additionally, an on-lince
data base system, DIALOG, became operational. Scientitfic Information
Center personnel were trained in the system's basic and advanced
applications, and special courses on Medline and Pxcerpta Moedica data
bases were given to the librarians. Fortv-six literature scarches
were done using this svstem. Plans were made for a dedicated tele-
phone line and a data phone to enhance the svstem's ceffectiveness,

The physical move to the new facility dominated the vear's work
efforts. A total of 65,000 items were noved; new shelving was
installed; and old shelving was moved and reinstalled. Scven units
of compact shelving were installed in the vault,

New additions to the Scientific Information Center's staff were a
Junior Fellowship student and two temporary part-time workers--a
library technician and an editorial assistant.

Research Systems Divisien

The Research Syvstems Division provides laboratorv-wide support in

the areas of biomedical engincering, data svstems and instrumentation,
computer services, aviation, veterinary medicine, and nathematical

and statistical services. FY 82 was a period of growth in all arcas
of support for the laboratory, much of which was direcctly reluated to
the move to the new facilities.

Biomedical Engineering Branch

Major acconplishments by this branch Jduring FY 82 were as follows.

(1) A circuit was designed and developed to reduce the motion
artifact encountered during in-flight measurements of pilots' (4
recordings.

[2) Instrumentation support (consultation, design, analvsis,
and verification) was provided for a multi-faceted study of assess-
ment of strength requirements of Army aviators.

153) Circuitry was designed and developed for usce in a pilot

workload =tudyv which utilized the helicopter operational trainer
sinulator.

16
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(41 A network was provided to connect remote terminals to the
Svstems Ingincering lLabs (SELL N5 computer,  Ixisting Circuitry wias
noditicd to establish a high-speed parallel interface between an
IL.s1-11 computer and the SLi.

(531 A svstem was developed for the W-216 gircraft to monitor
the parameters of airspeed, harometric altitude, radar altitude,
rate of ¢limb, heading, pitch, roll, pilot control positions, landing
cear and {lap positions, engine torques, flight loads and slip. The
procurenent and installation of all cquipment was coordinated by the
Riomedical Enginecring Branch.

{0} Improvements were made to increase the reliability of the
flelicopter In-Flight Monitoring Svstem (HIMS) 11, An evaluation was
initiated to determine its overall accuracy, and modifications were
desitgned to allow use of the HIMS [ in both the JU-210 and JUH-1H
aircratt.

{7t ELquipment was designed and tfabricated and instrumentation
was set up to record dummy and human responses in simulated tank
firing studies conducted at the U. S, Army Tank-lutomotive Command.
Studies were conducted to verify the simulator's performance in
Jduplicating actual tank firing meusurements,

(3) Improvements were made to the circuitry for the Chemical
llefense Stuely to measure bodv skin temperatures of pilot/subjects.

(9) Circuitry was designed to expand the interface to encom-
pass the second phase of testing of the Micro-Heads-Up Displav.,
[t now has the capability to tunction in the helicopter operational
trainer simulator and the JUH-1{ aircraft.

Data Systems and instrumentation Branch

fhe 1Y 82 work etrfort was laboratorv-wide in scope and supported not
only ongoing rescarch programs, but also devoted a large amount of
tirie te the preparation of instruments and equipment for rescarch
studies,

Fhe Multi-Axis Vibration System (MAVS) was used primarily in the
support of two studies: {1} the effect of vibration and posture on
the incidence of hack Jdiscomfort in \rmy aviators which was conducted
by the biodvnamics Research Division, and 12) effects of Vvibration on
visual acuity which was conducted by the Sensory Research Division.
\l=0, during the vear the building housing the MAVS was completely
inzulated to provide bhetter temperature control in future studies,

freparations were completed for a sxtudy to bhe vonducted by the Bio-
Jynmamics Resecarch Division.  This study, entitted "The \nthropometric

Ty
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Criteria for Army o Wiators,” will use the MAVS and various other
in-house designed and fabricated machines and instrumented Jdata gen-

r erated and recording svstems.  Some of these svstems include: 1
an audrovisual feedback svstem for toot position on the foot-truching
apparatus; 1 2i a svatem to provide cumulative time on target and
number of transitions across target in cach ot four scparate quad-
rants tor the arm-tracking apparatus; and (31 an exertion prompter
to alert the =ubjects to the time for various exertion rates.

: Preparation of the UsAARL tlight simulator was begun tor the testing

: of the wiator Night Visien Intensifying Svstem (ANVIS)H and the

3 Micro-Heads-Up Display (Micro-HUDY .

4

A control console was assemhled for use at the Highlalls rescarch

L facility, This console contains a VIHF and tactical FM receiver

and transmitter for aircraft communication, a wind speed and direc-
tion indicating and recording svstem, a radio-activated strobe light
svsteom, and paser suppliecs tor consoele operation.

Uther instrumentation support included the design and tabrication of
a control circuit {or us¢ in a blue-green light study (operation and
adaptation study ot red versus blue aircraft cockpit lighting).

A ———————t

In conjunction with the Bicmedical Engincering Branch, a cable system
was tabricated and installed between the hybrid computer and remote
data terminals throughout the laboratory. A cable harness and junc-
tion box were also fabricated for adaptation of the HIMS II to the
JU-216 aircratt,

\aaa)

lechnical consultation was provided to the Fort Rucker Office of
Civilian Personnel in the evaluation of electronic technicians.,

Modeling and Simulation Branch

With the move to the new USAARL facility, the operating svstem ol the
hyvbrid computer was recontfigured to better nmeet the needs of an
expanding laboratory., These changes were made to take full advantayge
of alt available hardware and the centralized location of the main
computer in the new facility,  New svstems software modules also were
developed to provide smooth operation for laboratory users at renmote
interactive terminals while providing full svstems and tile sccurity,
The capacity for these terminals was increcased to 27 from 13 with 17
lines currently active,

lThe hyvbrid computer facility was upgraded by the acquisition of a
second SLL 85 computer and peripherals through the rcutilization
program, This svstem will hegin operation in November 1982, and will
provide a sixfold increase in mass storage capacity, a threefold
tncredse in tape =peed, and doubles the number of tupe drives,
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oltan and Interactive appaications can npow tooocrerated

Suter whiico haornd ovperations and sottware developront ave pertorned
thie otier. Ohis o sceparation will oprovide o onere ofticrent alloca

Tlon o rescurces, oreatly o dncredased rebiatilite, Guicker respoensce,

AR RO E‘I'\‘\iii(t oy,

Prrins the pasUovear, coightosvsters o atarlats crosras s were doeveloped
S that oo aatematic o Jata proces=spne N o s onnel oand rnewledees
Tooaewr s ol better use the Bvirig o svstor ot sottaare Jdevolops
Sontoand oo entation. Chronsho! . v, ol benis

Silitles were adde o

1 Pull osvsten scarch tor o a o variasto-Ten Laractoer sprine,
[his makhes it possible to find a1l reterences to ol projects, handy
subroutines that have been previcusly written, v ror cormvaling svss
tems reports,

o Dvnamie activation of eften-used pregrams, o Phisoinoredses

sroduction by making Pt raster and casier to oactivate cortain svstem
prograns in the maln computer reom,

S Dodumentation assistance., Po sl ~t i the docuanontation
Process, procrans now o oare available toopreduce oo glossary ot vari-
ab les, PORUDRAN variable cross oreterence, and an ocrhanced catalog map

tor the creation of efticient overlavs., Another prograr sutomati-
cally Keeps records of security operations and tile cediting activity,

b Pisk file maintenance. A new program how is used for file
creation which automatically maintains a raster directory of new
Vites and a Jdescription of their contents,

Nuring the past vear, 33 application programs cither were developed
or uanderwent major revision. These fall into the tollowing
categories:

t1i  An interactive graphics progran which is tlexible enough
to be quickly interfaced to virtually any data =ct and provides
capabilities for graphing, transforming, summavrizing, listing,
scarching, partitioning, and pertformin: regression analvsis,

20 N collection of tfive programs which provide the means for
Users to enter card-image data, batch job specifications, or program
sourcve code using an interactive CRP terminal,

15310\ svsten ol four programs which support rescarch using the
BH-1 helicopter simulator.  These programs provide tor data acquisi-
tion, on-line monitoring of aircraft and subject's status, on-line
and off-line yraphics of time-series data, and summary statistics of
selected segment: ot time-series data.

by U svstem of three hybrid programs which suppart research on
the vehicular firing of artitlery and its ettect on human and dunmy
subiccts.  These programs provide for sicnal conditioning, Jdata
Iy
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. acquisition, graphics, and compatible tape output for collaborative
analvsis with anothey agency.

P

b - . . , . L,

- J3o A svstem of five hvbrid programs which support the unthro-
coretric research project curreatly heing conducted by othe Fiodvnarics
Research ivision.  these prourams provide tor the acquisition, reduc:

tion, and storage of Jduta tfrom twe laboratory test Jdevices for -ca-
suringy g subject's arm oand leg strength ounder a varicty of conditions.

Tothe devices is oused in oconjunction with the USAWRD Malti-iai-
Lioration Svster.  ldta rrom these eusurerents o are doguired fro
analog tape and stored digitally for analvsis and graphical explora-
tion using other prograns.,

e o

P

' 6 A =vstenm of =ix prograns taken from the book POURIER
WNALYSTS oF TIME SEREES by Dr. Peter Bloomfield was adapted for oper-
ation on the SAARL hybrid computer., these programs provide the
capabilities tfor:

Cross-periodogram srnoothing
. lmpulse response tunction computation
< Periodogran smoothing
Digital data Jdewodulation and filtering
Fourier transform and periodogram computation
Hidden periodicities modeling

g (7Y HIMS II. A svstem of ten com;uter programs was devisced for
computers which support research using the UH-1 helicopter. An LSIT-11

*c computer is used for all airbornec operations; a PDP-11/83 computer is

] vsed for laboratory processing of cartridge data tapes; and the hyvbrid

9 computer is used for graphics, printout, and statistical analvsis.

. These ten programs provide the following capabilities:

¢

Airborne data acquisition and storage on tape
Transmit tape data to hybrid computer

Selection of time
Specification and
Generate summary

data
data
segments for analysis

storage of parameters for the =tudy
statistics for time scgnents

Display summary statistics
Transmit summary statistics to hybrid computer
Print summary statistics

Print time-series
Graph time-series
4
q Graph summary statistics
3

1 Aviation Branch
,. Muring FY 82 research support flights were provided that included

flights at 153,000 feet in support of On-Board Oxvgen tenerated Svstem
{OBOGS) studies, night flights using modifiecd night vision goggles

’
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and tlights in support of blue-green instrument lighting. Work also
continued on the cockhpit anthropometric study,

Ground school and flight training were provided for two newly-
assigned aviators. Research and training missions were con-

ducted in the JUH-1H, JU-21G and JOH-38A aircraft. The JUH-IM air-
craft is awaiting turn-in since it is no longer needed for research
studies.

A Flving tour Management computer progran was instituted during 'Y &
The progran, which may be accessed by members of the laboratory (i.e
Resource Manageument Branch), provides accurate and neay real-time
aviation data. It tracks flving hours (both resecarch--bv project,
and training), computes actual cost per {light hour, reports by
exception when aircraft is 10 hours belore scheduled malntenance (to
assist in scheduling}, and provides analvsis and projections of f{lv-
ing hours and costs. It also provides the ability to project peak
flving months for research and training and for scheduling aircraft
maintenance to avoid conflicts., As more months of data are stored,
this program will become increasingly valuable as a management tool
for using our aviation assets more ecftficicently.

Veterinary Medicine Branch

FY »2 was a yvear of change with the move to the new facility in
fall 1981, and then the expansion into the Annex in January 1982,
Much of the branch's efforts for the vear consisted of purchasing
and placing new equipment, and debugging and stahilization of the
animal rooms and related equipment.

A production colonv of JSzlagze cragsizauliarus (Bush babies) was estab-

N

lished with three live births during the vear. The production colony

of chinchillas was reestablished in the new facilitices with an
increased number of live births. In addition, the branch procured
and is maintaining cats for use by the Sensory Research Division's
Neurosclences Research Group.

During the year the animal facility underwent an inspection by the
American Association for Accreditation of Laboratory Animal Care
(AAALAC) and was granted continued full accreditation with no
discrepancies.
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Statistical/ Mathematical Support

A wide variety of statistical/mathematical support was provided for
ongoing resecarch studies. This support resulted in the following
reports: "Statistical Fvaluation of Respiratory Gases 0, and CO,
Data Obtained Via a MGR-1100 Machine (Perkin-Elmer) at Two Different
Altitudes;™ "Table of Random Digits;" "Sample Survevs--Principal Steps
in Sample Surveyv;' "Pursuit Rotor Tracking Performance in Conjunction
with Extended Flight Operations in a lelicopter Simulator,” (a joint
report with the Biomedical Applications Research Division); and
“Statistical Interim Report: Statistical Comparison of Vibration
Regimen Retween a Standard and a German Helicopter Seat for Humans,"
(a joint report with the Biodynamics Research Division).

During the veur considerable effort was devoted to four projects:

(1) the statistical aspects of a sample survey to assess the extent
of hearing loss in U. S. Army aviators at Fort Rucker; (2) review of
the protocol entitled "Anthropometric Criteria for Army aviators;"

(3) vconsiderations of experimental designs for the study of neck
muscle stress in aviators; and (4) a study to determine the user
needs, source, and cost of up-to-date statistical computer packages
required tor the laboratorv. While the desired statistical packages
(BMDP, SPss and SAS) and the most desirable source (National Institute
of Health contract) were determined, the contract for services has not
been written.

Statistical/mathematical advice or consultation also was provided or
analvsis performed for the following studies: cardiopulmonary func-
tion test in a vibration environment; the effects of whole-body
random vibration on visual performance as a function of observer
ocular characteristics; convolution of integrals and matrices arising
in connection with an investigation of the physiology of an animal
eve: the mathematics of translation and rotation of axes in connec-
tion with a study of helicopter seat crashworthiness; a sample survey
of hitfocal vision in Army aviators; and discussion of "error rates"
in experimental design context.

Technical and Logistical Services Division

lechnival and Logistical Services Division (T§LS) plaved a significant
role in the taboratory's nmove to its new facility, [t was responsible
for veordinating the move hy planning and physically moving all the
other activities of the laboratory. This was accomplished through
cooperation from all enlisted personnel assigned to USAARL and through
the =upervision of the Supply NCOIC and the Property Management

SUroer.
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lThe matrin tor the new telephone svstoern was coordinate
v Comnunications Center, anrd the installation ot al

: I ocluss \ teie-
phopes with intercon svstems was corpleted. W= o resualt of the ne
svaten, thoere i a0 considevable avipes of tire and - 9dicienoy an

SSAARDL TS telephene operations.
Phe oy Piviston continued to provide tetal support te the laboratory
through scientitic arts, laberatory cratts, maintoenanee manasement,
supplyoand acauisition, property onanaCerent, and o cadilities manacerent
arcas. At the ond ot the fiscal vear, the Jivision andereent a sadoer
reorganization which resulted in the conselidation of the Property
Lanagernent Brooch oand the Supply Branch into o logistical scervices
anch and in the consolidation of the scieptific \rts Branch and the
Laberatory dratts branch into a fochnival Services Branch. While this
Nek organization represents some streanlinine of sanacenent and con-
trol of vperations, 1t s business as nsual as far s customer rela-
tions are concerned.

Office of the Building Engineer

during BY 82, the Jirector, T&LS Division, successtully nevotiated a
custodial and maintenance services contract for servicing the new re-
search tacilities. This is a "first cver" type service arrangement
at Fort Rucher and Is serving the new facility quite eoffectively.
The maintenance and custodial contractors are under the technical
supervision of the Building Enginecer, a new USAARL cmplovee who also
funvtions as the Fort Rucker Contracting Officer's Technical Repre-
sentative TCNIRY. Tt is significant that the building enginecer
2uccesstully monitored the correction of over 5,000 deficiencies in
building construction. JAnother maior eoffort included monitoring and
Jocumenting warranty reguirements for installed cquipment and build-
ing facilities,

Property Management Branch

inding 1Y w2, the value of the preoperty heok was S10 175,500,
his oancluded 2,236 Tines with 1,070 jters, Puring the voear
erphasis on jvoperty accountah™ility was greatly stressed.
inder rlaced special emphasis by nating senior

and civilians as hand receipt he rersonaliy

ing inventories and conducting walk inspections.,

v

O3 supply inspecticon of HSAARL revealed that the »rererty )
hoorn Jata hase was in exvellent condition with 177 nercent accuracy o

[
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recordkeeping and property accountabilitv.,  Thisx was ooade o-a0f I

L through the ecasy identification and inventoryv of cqui;roent luc

) correct intormation of manutacturer, wmodel, nd o : :

{ plete and up-to-date hand receipt tiles; and making all hund receir:
holders aware of their responsibility for safeguarding covernsoent
property, proper procedures for accounting for their ;roverty, and
location of their equipment.

s

-

fQ Laboratory Crafts Branch
During this period the lLaboratory Cratts Branch placed its new s
in operation at the new tfacilityv,  Shop personnel roved theor
supplies and cquipment which were not covered by o centradct
also assisted with the moving of the other division-. S S
najor interruption of their work c¢f{fort, the Lahorater. aits

{-' was able to vomplete 274 work orders during 1Y s2, Lo Ui

3 per work order ranged from .3 man-hours to 3t pan-hours.

-

h

3
Scientific Arts Branch
The Scientific Arts Sranch, consisting of illustration, Jrafting,
and still and motion picture photography, moved into a comfortabhle
and well-equipped area in the new USAARL tacility. The installation
of new automatic photographic processing equipment greatly increased
the efficiency of the branch. Work was begun on a data base¢e for
rapid retrieval of scientific arts Jdata for reprint, duplicatioen., v
nodification. Audiovisual support for mission essential re=search was
provided on a quality and timely basis throughout the vear.

: In Mar 82, this branch rcached the highest ocutput of woerk erders

3 . - .
ever completed for a one-month period, 102 work orders. With
averaye personnel strength at 5.9, it produced 16,923 units of
still photo work; 1,1U% units of graphic arts; and 1,200 feet of

b motion picture footage to complete a total of ~08 work orders dnving

r ¢ the tiscal vear.

; pply Branch

|

: Vtotal of 3,808 purchase reguests were reguisitioned dorvinge

. PY x20 The large influx of line items ordered Jduring the voar

. wird dite to replacement ttrems that were uscod and not replaced

- 4

26
4
b — - L N 9




,*Tv-,,
b |

S the wove to the new building.  After the transfer, re-
< had teo oresupply the necessary items to accomplish their
Pucchase reguests for FY 83 arve not expected to be as

1 because of the move and restocking of items.

v
Pyos2 oand Ty

YN, the Supply Branch received a satisfactory overall
otrom the command supply inspection conducted by the U. S.
v Medical Rescarch and Development Command's logistics tean.

Maintenance Branch

The Maintenance Branch received 5,904 scheduled work requests and
415 unscheduled work reauests during FY 82. The increases over

FY 81 stemmed trom the new ecquipment acquisitions, the continuing
maintenance of laboratory cquipment already in place, as well as
additional requirements placed on the branch at the order of its
division director. Preventive maintenance services provided to

the laboratory during the vear totaled 5,927. This included 4,929
work reguests at 3,337 man-hours; 937 work requests from installa-
tion support at 1,139 man-hours; and 61 work requests of commercial
contract/depot maintenance at 238 man-hours.

The Maintenance Branch was fully automated tc the Army Medical De-
nartment Property Accounting System (AMEDDPAS) 05 during FY 82. 1In
addition to implementing this accounting syvstem, the Maintenance
Branch handled all Test, Measurement, and Diagnostic (TMDE) cali-
braticn services for the laboratory.

A Maintenance Assistance and Instruction Team (MAIT) visit attributed
some operational problems found in the branch to be due to under-
staffing. During the vear, a manpower survey recognized five re-
quirements for the Maintenance Branch. It now has four authoriza-
tions and only three personnel assigned. During FY 82, the
Maintenance Branch lost four personnel: two temporary TAMS/Parts
Clerks and two repair technicians. [t gained one permanent TAMS/
Parts Clerk duc to the authorization of a temporary position and
replaced one of the repair technicians.
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PROGRAM FUNDING FY 80-81-82

(Thousands of Dollars)

6.5 Management

FY Year | 6.1 Research 6.2 Development Support Reimbursable Total
80 4211 2120.2 110.8 467.8 3119.9
81 N3.0 2607.0 49.0 615.0 3984.0
82 850.0 3985.0 181.0 283.7 5299.7
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Funding

Customer-Funded Projects

tustemer-funded resecarch projects are complementary to our cstab-
vished scientific rescarch programs.  tach rescarch laboratery has
specitfic rescarch expertisce that can be utilized by designers und
developers that do not pessess the manpower or cexpertisce te accoon-
plish the rescarch.  UGSAARL performs the vescarch, accumulates the
data, and prepares the written report.  This allows us to increasce
our scientific data basce and to supply the infornation needed by the
designers and developers,

There were nine customer-funded projects in F'Y 82, three carried
forward from Y 81, and six new ones. Two of these from Y 81
were conmpleted in FY 82, The projects, funding agency, and a
hrief progress report arce given.

Title Wiater Workload/terformance Assessment in Support of Advanced
sttack lielicopter (AALD)

PUADLD By AA-03 Project Manager, Aviation Rescarch and
bevelopment Command (AVRADCOM)

INVESTICATOR: CPT bavid 00 Cote

Obijective To investigate the physiological and psychological Timits
of human capability and compatibility with aviator crew stations,

crew tasking, and consequent cumulative crew workload, stress, and
fatigue in the YAII-04 and provide data which will point out arcas of
svstem design hampering mission effectivencess. To organize and

assess aviator performance data with which to determine the naviga-
tion performance and procedures for AAMli crewmembers.

Progress Froject was completed and results have been published
in USAARL Report §2-8,

b a4 &
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Title Virerew Intoerated Lelret capport
PUNL Wiratiten buseavcl o and oo dorrent Uoran
CAVRADUOY | obiirot srate for sestens bnuit coring

and Teveloproent

PMVESTIONTCR . R R P N C S
Cﬂﬂecﬁve oo suppoert the SVEATC Pros anaver otf the dnte-
sratoan oot evelerment gl o nedessany,
Progress sunds rerothils precrar were used toopurdhaso tonr G
roc bt Dodmots e use dnocvaluating variets ol rrotectinve
pashs, tunds also were tsed tor travel oan o sappertoor this e oot

dhie reradnder of the tunds were used to purchasc nore “crushable
Carcups ter pretotyvpe devices tor the npew helmet.

Title teht Viston Gogeles Attitnde Biisplay Concept ivaluation
crogervam, Phasce 1

PUNEED By Pirectorate of “onbat bcvelepments
AP STTONT RS bruce L. hamilton and koenald 1o simnons

Obijective cotter of Agreement (LOAL was signed Jduring June 1981
Laice O s tttea the Naval Nirosvstems Command (ONAVATRSYSCOM) and
SN L cenduct jeint rescarch, tunded by the Drirectorate of Combuat
develoments LGy, on a heads-up-display with dynamic attitude indi-
ciator, integrated with night vision goggles. The rescarch will
evaluate the effectiveness of new display technology and focus upon
determining whether or not the heads-up-display could ecffectively be
used by pilots, Crucial to this cvaluation is the quantitative docu-
rmentation of changes in pilot workload as a function of the hcads-up-
displav vion used in various flight environments,

Progress S prctocol for testing has been approved by the three
oreanizations invelved.,  The heads-up-display was delivered by Bell
Lelicopter Textron to USAARL on [ Mavch 1982, (ewmputer programing
tlaws and o havdware tailure were identified during the initial
cvaluation.  bell hiclicopter Textron has been contracted by
NAVATRSYSCOM to make the necessary changes and testing should com-
rence in the scvond quarter of IY N3,

Title Us Coast Guard Scan behavior buring Scarch and Kescue
PUNDED BY @ Ls Coast Cuard hescarch and Dbevelopment Center

INVESTTOAMLORS: Ny dJean blackwell, Ronald I, Simmons, and
Jimmice Lo owWatson

Objective A doint laboratory proicct was initiated to determine
the 1ole of cve movenents,/ performance of US Coast Cuard lockouts
30
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scakners during dyvnamic scarch oand rescue operations,  lhe specific

obiectives of the investigation included: 1, deterwine the portioen
ot time that lookouts/scanners actually spent on visual scurchy
v2i odetermine the patterns of eve movement, c¢ve {ixations, and head

novement used by experivnced versus novice looheuts/scanners; (3] in-
vestigate eve movements and leokcut response just prior to target
aetection; and (4 correlute scanning patterns with target detections
as a neasure of lookout effectiveness.

Progress The resulting data revealed the scanning methods pre-
scribed in various Uoast Guard training manuals are not being used.
Instead, the majoerity of observers engage in a phenomenon termed "eve
lock,” where they position theirv eves in the visual scene and allow
the movement of the vehicle to dictate their scan pattern. The ten-
dency of observers to scuan along geometric lines within their fields
of view alsp was noted., The complete methodelogy and results of this

study have been published as USAMRL Report Moo 82-7.

Title Measurenent of Head and Chest Accelerations of Tank Cunner
uring Gun Firing

PLNDED BY Naval Surface Weapons Center, bahlgren,
Virginia, buman bngincering Laboratory (likL),
Aberdeen Proving Ground, Marvland

INVESTIGATORS: Ted llundley, James A, Lewis, and
Lenald (. Schneider

Objective To measure the head and chest accelerations imposed on
the gunner during the firing of the tank gun. T1his information is
needed to support the design requirements for the Mobile Protected
Weapons Svstem/Mobile Protected Cun program. There is some concern
about the ability of the tank gunner to perform effectively when sub-
jected to the recoil of large caliber guns mounted on lightweight air-
wohile tanks. A program has been initiated by HLL in concert with

the Marine Corps and Navy to investigate the problem.

Progress Acceleration data have been gathered on volunteers and
dunmics durinyg two scparate tiring tests., The data have been reduced
and analvzed. V tfinal repert on those results is in dratt form.
Mdditional werk is planned using volunteer human subjccts and a
recoil simulatoer,

&
<
L Title boevelopment ot a Test Method tfor bvaluating the Lffectiveness
b of hrelmet Foetention Svstens
i FUNDED By s Naval Air bavelopment center, barminster,
Fennsyvilvania
¢ _
' IMVESTTONICRS: Ted bundley and Jee Faley
|
o |
»
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Objective oot lToss durang ciection and praractats

tintes to oo o prebler tor th SONave Curren bl ot e
Guate o oevaluwntron ot o .

T denve b et e

Jvnarage tron: o o vt

SvEten tosis oare noetoad
N fiave ot
test that wil

Slicht boelmet

Progress Vopetentially acveptable Cria ' :
Pho Deve -=are it ’ el HIS T
rode Iy, o hedm ‘ IR [ETCATEN N : ' !
L;VH IL‘\"\I}I 7 Lo Uity
Title SUrvey tor foxad Uentan snan VRN v b o boor e
Huring BELTVIRE Mis~ile faunclos
Podatone Gr-onal,

SENDLD BEY Py YMrecide Cors
Viabanm
hattin, Tr.o, and

N wwher

INVESTIGNTORS: Williar A,
Richard M,

{
0

Objective teomonitor the concentrations of HOD and vo gt the ores
statiens o the BLACKIARK during missile launch and determine the
real-time concentrations of the contaminants betoere, Jduring, and
after launcn of the missiles.

Progress Froject was completed by publication of DSAAR
ety nap ot TNI-TL5-1,

Title concept bvaluation Program Test of the Program of Instruction
ter the Prlot Night Viston Svstem (PAVS) in @ Surrogate
Mireradt

FONDED BY: Gs o Army Awviation Board, fort Ruchker, A

INVESTTUNTOR: MAE Walliam L. Mclhean

Obiective coovoniter the Integrated Lielmet and Display Sichting
AR inabss to deterniine preblems with proper tit o and alionrent
andoandividual adaptability te PNAYS LD The anestirens concorning oo
worbitance and visual o osuppression of o saccesstul oopoeraters ot

Wi taie cenecular svster vl e oinvestivatoed,

Progress Lotore and atter cove eaawinations have boeoen covpivtod
Tooor the projected 24 subjects,  Light Jdifferent voas S St
deminance were taken and prelirinary indications of [ HTESTAIN
as tested does not oappeuar te be ceorrvelated to succes R G
PNVSL 0 e oarca o diftficulty has been with spectacle- SNSRI
dateos. The belmet-reunted display ois partially Blocked By ospocs
taclues, preventing optirag use of the PANVS. Alter cormplotivn, tost
resuits will boe o reported,

1}
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Title eoustic bvaluation of sawples o flelret conpatible cosrnnioa-
Tion Vural Protoctive Svstos dino A
SADhED by LsoArmy Nativh Fescarch and feveloproent

Faboratories, Natick, M\
INVESTTONE R My, oben Lo tecoe

Obiec'ive Cotormiane the electre-acoustic charadteristics ot

the "tali-throueh” civenit and the hearing protective charavtoris-
tivs orf the mutfy svaten, to include distertion frequency response
and accustic cutput using Joevice in o combinution with inscert
protoectioen,

Progress Sooprocress to date, Ttems will not he dedivered or
crvaluatien until the <ccond quarter of 1Y 83,

Contracts

e vorsrchensive oextramural contract program contributes to USAARL'S
cstab li=hod sorentitic programs.  In bY 82, three contracts were
completed, five were granted extensiang, and two new contracts werce
let,  Nine contracts will containue into FY 83,

Title cvaring Yretection Against Low requency beapon Noise
N TRACD N, PAMID T7-82-C-2105
ConiRAC TR Juburn University, Auburn, Alabuna
A KA R R . ML broughton, Jr,
Objective e ebiective of this rescarch is to discover what
stoerial pr o ortivs orve responsible for neise attenuation in roar
carpina . oo condations should then be possible fer materials and
SerLot v b rreved carplug,
Progress Sloes oot teams having various tormulations and densi-
i Lt totten. the samples were screened for best candidates
Dased noattonuation,  cne carpluy sample, fitled polvvinvl chleride,
Canlrted eatreriody good low frequency attenuation, Ihese best
Sanioante sanples were tested for storage wodules and loss ovodules
aeothr ot e tempoerature and tfreguencey. Analvees o test oresults
vl R
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Title bevelopment of Auditory Localization Test Procedure
CONTRACT NO, DAMD-17-80-0131
CONTRACTOR: Florida State University, Tallahassee, FL
INVESTIGATOR: L. F. Elfner

Objective Current military weapons, such as the M198, VIPER, and

MLuv, produce blast overpressures which require combinations of
hearing protectors. The contract will develop methods to determine
the coffects of these protectors on the ability of soldiers to local-
1z¢ sounds, The localization of sound is considered essential to
safety and operational effectiveness, Results of this study will
have direct implications for improved protector design and provide

4 methodology to be used throughout the development of future hearing
protective devices for use around Army weapons.

Progress llata collection and analysis have been completed on the
azinuth identification experiment, (Circumaural hearing protectors
which include active "talk-through circuits'" have been shown to in-
duce 18U° shifts in perceived azimuth when the circuits were turned
off. With the active c¢ircuits turned on, localization was virtually
eliminated. These findings were reported at the 103d meeting of the
Avoustical Soviety of America, April 1982. Work on a motor-driven,
boom-mounted speaker for localization testing has been delayed due
to deficiencies in the laboratory's new anechoic chamber. Fabrica-
tion of the motor boom assembly has been completed.

Title ivaluation of Inner Ears of Chinchillas for Loss of Sensory
tells
CONTRACT NO. DAMD 17-80-C-0109
CONTRACTOR: University of Texas at Dallas, Richardson, TX
INVESTIGNTOR: R. P. Hamernik

Objective o determine extent of damage to the cochlea from noise

CXPORUre,

Progress I rocessing of all cochleas received from USAARL has been
cerpleted,  DPata were supplied in the form of a compendium of cochleo-
granms showing percent sensory cell loss as a function of position on
the basilar membrane. The histological results from three experiments
show a reasonable agreement between damage to the cochlea and perma-
nent loss of hearing, Data analysis is still in progress.
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Title statiztical Analvsis of Helicopter Pilot Pertorrance huring
[nstrument tiight Across Repeated tlights

CONTRACT NO, bAMD 17-81-0-1174
CONTRAUTOR: Jacksonville State diniversity, Jacksonville, AL
INVESTICANTOR: T. A, sSmith

Objective Flight commanders must have as much infermation as
possible concerning the length of time that helicopter pilots can
sately and successtully 1y during extended operations. [Exuamination
of pilot pertormance data during simulated extended operations alonyg
with concurrent visual performunce Jdata will facilitate a description
of the total primary workload of aviators during [FR conditions and
will allow an assessment of anv degradation of performance which mav
pocur,

Progress Luring the first vear of this contract, the visual per-
forpance data collected by the Laboratery during simulated helicopter
sustained operations were subjected to statistical analysis, DPre-
Liminary results provided mathematical support for the lLaboratory's
procediure of classifving the dependent visual variables and the
vicual zoning concept.  Additionally, the efforts of sustained opera-
tions on visuual performance appear to be confounded by the intersub-
ject variability suggesting the subject population was not homoge-
neous,  Contract has been extended for an additional vear with
investigator, 6. W. Yunker,

Title Blast Trauma: The Eftects on Hearing
CONTKACT NQ, DAMD 17-80-0-0133
CONTRACTOR: University of Texas at Dallas, Dallas, TX

INVESTICGATOR: R. P. Hamernik

Obijective The objective of this studv is to extend our bhasic
knowledge of the nature of injury to the hearing receptors resulting
from exposure to impulsive sounds (blast overpressure). Army

wedpons syvstems produce impulse noise which may be hazardous to hear-
ing. Our current data basc from which to assess the hazard is inade-
quate. The results of this study will contribute to that data base
by providing new information about the nature of the injury.

Progress Ireexposure thresholds and psyvchophysical tuning
curves have been obtained on 8 chinchillas, The 8 animals were
exposed to noise at 160dB peak pressurce; and postexposure testing
i in progress.  Two of the 8 animals have completed postexposure
threshold and psvchophvsical tuning curves., They showed small
threshold shifts and aberrant tuning curves in the 2.0 kilz region.

i
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Progress e test progran under FAN vunding was cormpleted and
the duta vas subnitted by havne State Universitv.  Projoect is complete.
3 : o E . . . N . . .
Title cibmnate-blement Model Analyvsis of the P'rotection Previded
b cuoArmy AWiator hiclmets to the Human licad and Neck
CONTRACT N, PAMD 17-N1-C-11s0
CONTRAUVGOR: Cnversity of lowa, leowa City, TA
INVE S TUNTOR: Y. K. Liu
y
}q Objective oocdevedep amethod te assess the probabilite of head

and o noce L cury for o wospeciticd input pulsce o to oo helmeted head.

3

3 Progress Poscarch has been completed; and contractoer plans to
- prosent o results to UBSAARL personnel during first gquarter bY 835,

L

. . - . . . . . -

"¢ Title Modidication of Anthropomorphic Dummics for Spinal load

L ¥

sieasurement and Support of Testing
CONTRACT NO. DAMD 17-81-C-1175

CONTRACTOR: Simula, TIncorporated, Tempe, AL

INVESTIGATOR: S. P, Desjardinz

Objective lo simulate jrevious human cadaver tests with instru-
ponted dunmies for comparability.,  This work will provide a method
of relating dummy tests to injury mechanisms found in cadaver tests,

Progress e work was completed and a report issued. lhe data
shoned o4 good similarity between dummy and surrogate loads; however,
the dumnices required more stroking distance for scat "load-limiting"
devices than did the surrogates,

Title Fffect of 0.8, Army jleadgear on Neck Muscle lLoading
and latigue

CONTRACT NO. DAMDLIT-80-C-0089
CONTRACTOR: Wright State Lniversity, Davton, OH
INVESTIGATOR: C. A. Phillips

Objective To supplement the current data bank of helmet loading
configurations with additional experiments in order to define the
necessary boundary conditions for a realistic mathematical model
and develop an appropriate empirical mathematical model to predict
both forward and lateral necckh muscle endurance feor anv weight-0.C.
configuration within the boundary conditions,
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Progress LU Deeretrid o ostrenothoorothe ook rusdles de o -
N Lreator dinothe head latoeral, hcao cackhward s oand e
Srnala, respodtivelv, Volenerid o clainath P : i
COLLOU ol Sravity ter o7 porputatiohs Bas oo oo toted wath
csults o terthoening in Cirst cuarter (Y os300 0 s walote cul
result torti Loing Vobirst it Yo AN It |
Sinute thesce empirical tests with o oualtiple oo oy rogre -
tther tical rode 1S esentiy o tulny CV oo,
t ttical rodel s M e 1y 1 !
3 . L o R S . ,
s Title Che Lttect= oof Hoelicepter Vaidratien on the =3 ol ~o-ter
CONTRA D NG, CAMPTT-N20 - DA

L
3 CONTRACTOR: Iniversity of Vernont, Burlington, .

INVESEIGATOR: ML b Tepe

. Objective Lo fedsure volunteor respense to three axes U1 bels
Cupter vibvratica o in age-natched ferales and males, Te estublish the

y relationships feotween vibration posture and pessible causes of Tow

E. back pain in the Nrmy retary wing aviator,

q

{ Progress Phe devedoprent of an experimental method and o tost

4 Jdevice nuve been ocompleteds A data o acquisition syvsten has been

> Rl f,oand subioct evaluation is oscheduled for first quarter 1Y a5,

s
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Personnel

The educational and skill levels of trne laboraterv's assicnoed rerson-
nel are continually increasing. ihese increases core throeugh assign-
ment of highly qualified new personnel, corpletien of <ome lnng-tc}w
educational goals bv others, and through the initiative and perscenal
determination of those who pursue after-duty study. tpe civilian
emplovee participated in the Senier xecutive Pducation Preogran
conducted by the bFederal Ixecutive TInstitute during 'Y 82, Anether
made application feor long-term training under CPR 00, This was
approved, with training to begin in January 1385,

Training is a vital element in maintaining and improving the pro-
ficiency of assigned personnel. Twenty-five militarvy and 44 civilians
received training and professional development during ¥Y 82, Ip
addition, such training experiences as professional ceonferences,
seminars, and short courses benefited 21 people.

Among the laboratory's professional peirsonnel, there are 22 doctorate,
19 master, and 32 bachelor degrees.

Mandatory training requirements were met by all military porsonnel .
in the skills qualification testing for IY 82, USAARL wilitary per:
sonnel had a 96 percent pass rate. Thirtcen persons reenlisted or
extern  their enlistment for a total of 1.4 vears.

PERSONNEL BY CATFGORY

o Category Authorized
Protessional 50

Scientists (44)

Ingincers ( 0)

Other i 6)
Skilled “echnicians 60
Administrative 10
tlerical b
FTOTAL 152

_a - " Bad e e e o L
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PERSONNEL STRENGTH

CIVILIAN Co-0P STUDENT

FY 80 OFFICER EM  PERM/TEMP  STUDENT  AIDS TOTAL

AUTHORIZED 30 47 5 6 0 142
ACTUAL 24  42** 57 3 9 135
FY 81

AUTHORIZED 30 47 61 12 0 / 150
ACTUAL  28*  48** 56 ¢ 6 4 148
FY 82

AUTHORIZED 31 47 62 12 152
ACTUAL 29 54 60 10 6 159

*Includes one Navy Officer
**Includes one Air Force Sergeant

10
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URAARDL SCHENTTETO AND THOHNTOND DISCTELINTE S

Phyvsiology
Ontical, acoustical, Neurophvsiclog

Peveholee
Behavieral, Pxperviwmental, Bescarch

Medicine
Miiation, Ccocupational, Internal, Vetervinary

Ingincering

Verospace, Mechanical, Biormedical, Ylectronics, blectrical
H ’ L) 3

fnvironmental Hyvgione Dratfting and ITlustration
blochemistry Optometry
‘udiology Pharmacology
Miation Riology
Physics Mathematics
Fhotography Computer Science

Co-Op Program

The Cooperative ducation Program continued to thrive at USAARL.
What started as an cxperviment has become an active progran with
the demand for Co-Op students exceeding the authorications. A
new Co-0p coordinator, Ms. Sybil Bullock replaced MAJ Webster
Langhorne.  Ms. Gail Jay continued to provide administrative
support to the program.

Two additional Co-Cp spaces were authorized for USAARL for a total
of 11 positions., A total of 26 students were in Co-Op roles in

'Y 82, Twelve were new students and seven were praduate students,
The first conversion of a Co-0Op student to a permancnt position
was completed in the Biomedical Applications Research Division
during FY 82, Two additional requirements were cstablished in the
carcer ficlds of microbiology and bioenginecering.

Puring Y 82, three new universities were added to our program:

lexas AsM I'miversity, the University of Southern Mississippi, and
. - . - - »
Southern liniversity,

41
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v trips were vade te Georeia Lech, Tuskesce In=titute,
Vi NEINY State ntversitys USAOWE capticipated an
' ttothe imiversity oor south Altabara and the imiivorsity o

IR R : | rnothrs e tno Moy T
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ol et o I RN
suporvizeors have ceadn velarteored thoir s Dot inee
this vital o irvative sotion proerar, e chen o
rogtie-ted e Septenbor 1800 Trn g R

in by ~7.

01H Program

Ao direct resultoof paintaining over 100 opercent CiT1OUSAMRIC i e,
the recrultment of OlHs veceived Tittle emphasis durine 1Y s In
Pocerber IP8E L USANRDC had 185 avthoriced slots with 108 assipned.
nosepterber ORI ESAMEDC Rhad 187 autheri-ed with 228 assigned.
hoe pesition of USAMRDC central coordinator was returned to the
crvice of the Command Sergeant Major, USAVRDC, in February 1982,

'
[

Mobilization Designee (MOBDES) Program

Fhe MOBPES provram preassigns selected 1S Army Reserve (USAR)

offiicers.  These officers have contributed to the expansion of

the USAMRDC in both s<cientific and adrinistrative positions, 1In 1
it= 13 designee positions, the USAARL MOBDIS program includes '
atlied science officers, medical officers, aviators, and corhat q
arrs officers. Tilling onlyv half these positions, many designees

have corpleted second terms, while all have made significant

contributiors to the acromedical rescarch program. Significant
aceoeplishments this vear included forecasting of facilities ,
reguirerents for expanded programs, establishment of an clectron

micresceopy laboratory, and automation management review and

analvsis,
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: Equal Employment Opportunity (EEQ) Program
Arfirrative action continued to be enpbasizod o Usaib s wih ot
nublivation of the first statistical wnalvsis o0 the oY Co
the identitication of specitfic barriers to the crrlovrart or wory

. ‘

and rineritices, specilic gouls were extablished to
represented vroups.  Sowe of the aceorplishronts o
include the tollowireg: the First cepversicr of o cocperat
cducation student to permanent position fwhite female
psvehologisty, the first female electrenics technician 13
GS-11), the first Hispanic male permanent enployvee rphoteographer
the first USAARI Junior Fellowship Student (white femaled, the rirst
femile Acting Division Director twiite femaler, the tirst ferale
co-op coordinator (white Cemalel, and the first Federal Paboratory
Consortium merher (white femaled.

Classes in ccual emplovment opportunity and the aspects of <ceaual
harassment were taught to USAARL personnel.  An analysis of awards
and trainin: by race and sex indicated that awards and training were
heing given oroportionate to the represcentation of women and minor-
ities in the work force.

Junior Fellowship Program

A quoty for this program was made available to USAARL in FY 820 An
assessment of proposed work assignments was made, and the Scientific
Information Center, because of its varied functiens, was sclected.
The "fellow,'™ a valedictorian of a local high school, hegar her vork
assignment as a CS-2 library aide. Her career goals include an
interest in medicine ard automatic data processing., lTraining re-
ceived on the joh has furthered these goals and enabled the lunier
Fellow to target her formal cducation toward these goals.  She is 4
full-time student at a lacal junior collewe. Under this prograw,
che works vacations and holidavs as a full-time cmployvee of USAARTL

Federal Women's Program

'SAAR] has oan active ederal Women's Prograr readed by o Pederal
woren's Prograr Manager (FWPY) o and an alterrate pwpey, This progra
provides infermation on emplovnent, training, ard recrultnent oppor-
tunitices,te women empleoved at USAARL. The USAARD BWPM s o cellateral
Juty assignrent appeinted by othe Commander, USAARL, and iz his statt

tivisor o en ratters aftfecting women,




Former USAARL specialist
h joins officer rank
L - By June Gireer
E
}
E

Former Sph David B Priser was commissianed a first
Seutenant :n the ChemMical Corps of the LS Army last
Thur~da) ‘nceremomes held at the U 5 Army Aeromedical
Pesearch laboratory (USAAKL  ¢arol Priser beamed
aith pride as she pinned the shiney silver bars on ner
husband s <shoulders

The move from an enlisted th 3 cummissioned status is

aot ypheard of but !0 Ro from a specialist six to it
® ieutenant trom avialion to medical research to the
Chemica! Corps s not Fouline
'g \ecerding o <ol Stz ey ¢ Knapp. commander of

SAARL :he sudden chas ge 10 status 1s Nt so sydden when
Priser s education and background are considered

[ By J.J. JOHNSON SEVERAL PROTOTYPES un the heimet umpact studies Priver graduated [fom Manchester College. North
FORT RUCKER ~ [t may are Deing evalubted, but are analyzing a vanety X Manchester  Ind  wtth double majors .n bioleRy and
e premature 1o Tepotl that 8 Haley and Reading beheve 3 matenals, tul 3  hghd »aurnamental sclences He needeq only a few credits to

f flew MUtAry sviston heimet crushable” earcup will refined nylon cloth” — Kevlar have a hlory major as well

Mpact protects y Ecanomic conditions n 1974 convineed Priser the Army
e e T are Bromde e s on - has e nod over the preses ¢ “ould use hrs skills as 2 brological science assistant o H'

mediate future. But a more needed Within lese than a [iber glass shell The quest - . - o ihe \cal
Lhan safe prediction 13 that the  secund. Lhe “extremely ngid” Haley said, 18 (o reduce the A R g T
aumber of puoly escaping materiai now used releases heimet's overail weigh' from It 105 the peregrine falcon entared Priser s life The
. survivable accidents m*- ' “-igon an endangered species. dt that time was
- than fawi injuries = “he Eastern seaboard Priser «as assigned
° crease f procurers of wa r s prese n e tudies project » here peregrine tqicons aere
. equpment heed 3¢ Aty then released so as to re-introduce the
data tewng genersted he Eastera seabaard
Rucker a few vears riding a jeep across the dunes

4 In World War I b By Lee Ann Smith Terrance J. McElroy who works Wlﬂ:i'-htal and migratory pauernsb'nl l:n '::Ieaseq
. that will soon be repiac  The (Jytstandiay, Aviation Unit of the  Awrcrew  Tramng  Manual  Flight aiso s‘erved as a memh r& t . l::g
1 ‘ modern research  yuar and three individuai aviation  Schedule at the Instrument and Amuon::“ a'mf‘r'" m‘l:" p?;‘::‘[”;‘":un Co;;‘]\‘: s
. aerospace engineer . o "o ds were presented at the  Qualification Section at Caims Army b o

Haley. Nory L. Com : 3501 ca’s  Airfield McElroy is from Thornwood. en ; to USAARL since March 1980 a5
Tom Resding and Army Aviation Association of America’s ol ¥ en assigned to " rel

onal luncheon Friday at cience assistant He has assisted in
e Shananan e ot After the certificates were awarded. alors on research o vibration s efects o0
appeosch lo deserm  May  Gen.  Story (. Stevens, Stevens gave a shde presel’\tauononl.hea ‘:ww, RRtweghl. highspeed | racked
cause of avistor's h commander of the US Army Aviation  advancement Army aviation has made L recorded and analyzed
juries Research and Development Command. 0 basic research. engineering develop- umputer programs,” assisung in  dats
'n;z helmet dama headquarters at St lews. Mo . was mesmand en:meen:: safer:z technioues cting as research subject have all been part
hea njury tevens discussed vanow

are on N guest speaker. »

Jucies are only 4 Th g tions around the United State

: e certificate awarded for the post's

US  Army  Aero o o s ec

Aviation Unit of the Year 0 making improvements ir

USAARL: pm::; went to the US. Army Aeromedical
USAARL 18 but one lat Reasearch Laboratory ' USAARL:

of the US. Army Department of the Army Civilian of
Research and Devel the Year was presented to John Hickey
Command,  cvillan ¢ Dathan. chief of the Office of Accident
mulitary sclerists U peevengon

chmnate =—medichl " cyvo3 popert £ Browmng of

Nmmf.’.‘f-?ﬂﬂ.‘ff Eatonville, N J. received the Army

such as safety features, futu
safety and runumizing the eq
the cockpit

He said the Research anc
ment Command 15 ~makug it
the plot to do his Job

The next AAAA meeting
conjunction with the Birtt

- aviaud

at seminar

Br)r Abert I King, derzt(or of Wayne Suate Univerats ¢
weniinicer oR Center at Detroit. Mich wul speak at the U &
deeiy  deromedicar  Ressarch Laborators  USAARL
Weanesday Suly idat9am Kings topic iy Spinay taun
Mecnanimy During impact Acceletation °
The eciure wiil be concerned with vertical acceleration

stuthes carcred wut gt Wiyne State Umivermity uuing 'heir
ngue sied tdciuties  Results of compieted studies 4nd o
athemanca; Modei (AL sIMuiAtes SPINA) response 1o imbact
«eieration will be presented

his dachelor of science degree irom he

mversity oi Hong Kong and his masters of science and his

Xlarate degsees from Wayne State University

Price assumes command
of Research Laboratory e S U

By A Eadicou . Join( Task £ orce at MacDill Aif Force Base Fla_said “{love A%0Citte. ,"’.m'r‘:‘l'“‘“‘ Neurosurgery. School of Medicine
i amey . KMMDp turned over coammandof the U'S Army  this orgsni.ation [t 1an ¢ the front office man thal makes it Ty o Principat lru:yol King's
Aetamedica. Reseaccn L‘m?lr;r\ USAARL to Col Dudley  sorx out the people We ve nad our ups and downs. but we ve sscuiar ,,2;,,\., [ .mp:‘c‘l arccele:?w:r' ‘s’p'::‘m‘ m,ur’:d
H Prne nceremonies hers Friday et all our goals desirian sately and var 4
- Y . . linicai biomechani
Ma: Len tarnison Hapmund commander of the 'S Armv  He aiso said the USAARL potentiai 18 very high and that o | 2" saf€ty and ¢ e
Medica. Kesearch and Development Command o L2 x (g g!l* 13 & mamber of the Amencan Society of Mecharical

y : . - ers. American_Society of Ej 1>
it Congressman lauds g, &, Sy S

of Automolive Engineers. Stapp Car Crash Conference

accompished n the past and aiso proud Lha
ceiebratog s 00 anmversary today Juiy 2
Rapmund 31 commended Knapp by eiling
He s made majar coniributions o medicine he
4atherss o sav 000 bye to @ disunguiahed phys
Rnapp #ho assumed command of USAARL
asayred ha expansion of e commands role
research had n 'he pasl. been directed tov
sesearih Dut he saw lhe requifement for rese
#0rk  environs, such ay combat vehicle
verpressure and impuise nowse (rom individ
served weaoons
Knapp. who will be 2ss:igned next lo the Rapic

new Rucker facility

By AMY HERRING
Sovth Alabsma Buresw

FORT RUCKER — The newly
opened United States Army Aero-
medica) Research Laborsiory at
Fort Rucker wiil heve ‘woridwide
sigmficance U'S Rep Bil
Dickingon sud Friday

The 7 7 nullion facility officially
opened 1t doors Frday to more than
150 empioyees and their fanulies
Army officers and officials and -
lerested persons

Dickingon ssid the center bequn
(n May (978 would be iImportant W
Army sviation and life everywhere

We have heen the leader for quite
some time and now we wiil be ade-
quately able to house our center
the congresaman told about 100 per-
3003 who attended the ridbon.cutting

44

ceremony “We can now maeet to-
day's needs and aiso the needs of
lomorTow

Priot to operung the new 116 620-
square-foot facility the bases re-
search was conducted 1n vacanmt
World War [1 hospital wards When
the labs opened in 1967 the research
faculity employed 30 persons At
present. the center employs 130 per-
sora 8nd conducts reseach in more
than 100 fields

‘It 13 fitting that the world's best
Aeromedicai Research Laboratory
1y located at the world's largest heli-
copter traimng Center ~ Ditkinson
samd Al of aviauon will prosper.
grow and benefit from thin center

The center condycts resaateh ato
flight safety medical fields
chermicsl warfare and other avia.
Uon-reialed Helds according to of-
ficanis

~v Commilte. American Academy of rthopedic
3 chafler member of the International Socisty tor the
' the Lumbar Spine | ¢ also serves an the ediorial
¥ board of the “Journa, of Biomechamcy

residents interested in King s LOpIC are ,nvited to attend
VARL seminar For additionsi information cay Lt Cot
285



."

B L e

—
]

’

—~— T

-

T

T~y

L aEama e ane o

[ am adlA giibin. dasiin aniil Jaaunl s sma - Al - —— - MERaL e LA T T T T —w

USAAMRL "< FWEPM i alse a merber of the foederal bWeren's Prevrar
Committee (IRPC] of the Corpandineg General, tort Pucker, Ao This
committee provides the Commanding General with advice and informa-
tion regarding issues affecting the Federal Women's Program (Wb
and the female emplovees in the Fort Rucher work torce, develops
proposals for improvements in the WP at tort Rucker, and provides
assistance ir Jdeveleping the Installation’s Atfirrative Yotiv
Program. During the past yvear, the FPRPC ceosponsored the Sccoretary
Luncheen Jduring National Sccretarv's beek, a prograr feor Weren's
History Week, a prograr for homen's Fauaiity Dav, and the Tederal
Wemen's Week.

~
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: Personnel Achievements
.
L
_ Civilian Awards No. Presented
b
L N
. Corrander'™s Moard |
r‘ Certitficate of Achicvenoent i
b Special Service Award
: Sustained Supericr Pertermance Award 3
Pxceptional bertformance ti
“' Ouality Step Increase ]
L
3
> opge
, Military Awards
Meritorious Service Medal |
vroy Compeendation Medal N
Arny Achievement Modad B
Promotions
Officer 2
{ Inlisted 6
% Civilian
]
3 -
Permanent 5
Temporary 2
Co-Cp Students 3
[}
4
[}
L
'
|
}
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Special Recognition

USAVARL Soldier ot the Year (24 \ward) SP5 lLeon Ravloer

'

tereral Spruance Mward for Aviation
Satery dlroueh Dducation 5\ SHC Gerald 1. Johnson

Caves BLoMeClellan Wiation Satety
Veard VAN SIC Gerald . Johnson

LA e an o e cman o aun M e AL e
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USAARL'S New Facility

The long-awaited move became a reality in Coteber 1981 with the
dcceptance of the main building of the new rescarch facility.
Moving cauiprent and suppliecs by all divisions was a long, tedious
project: however, at the end of December 1981, the move was com- |
nlete tfor all but the auditery group.

This environmentallv-efficient facility of 116,620 square fect
hevses o myriad of high techrology equipment.  Cne millien pounds
of structural steel, 29 million pounds of cencrete, and 33 miles
ol ¢lectrical wire are among hasic building specifications of
this d00-deer structure. A centrallyv-located corputer center
repitors centrel of experiments and acguisition and analvsis of
data.  Foers with micrewave repelling wallg, secismically iscolated
fleers, an anti-ceche chamber large enough to house a two-story
huilding, and demecuntable walls to faciittate building modifica-
tion are but a tew of the new features that make the facility
amenable te research and develonmwent.

Lith adequate s=pace and modern facilities, USAARL persornel con-
tinue to werk on projects designed te make the American soldier's
lile an-casicr and much safer one.
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Scientific Programs

USKTARE 'S scr-ntidie rescardl o0« W
rescarch dareas.  Under cach o0 b c [ Lo
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© PROGRAM TLIMINT,
‘ DA ACCFSSTON TASK AREA,
THTLY NUMBLR WORK UNTT
Medical Assessment of Hearing
] Protective Devices DAOR 68806 6.27.77.0  AC 135
4 Biodvnamics of Life Support
r Vquipment and Personnel Armor DAOG 0167 6.27.77.A  AG 131
q
1 Bicdynamics of Impact
! Physiologyv DAOD 6735 6.27.77.A AG 137
) Vibration Hazards of Combat
: Aircraft and Vehicles DAOG 6100 6.27.77.A AD 132
! Biomedical Application and
9 Health Hazard Assessment of
.. Oxvgen Enrichment Breathing
Svstems DAOG 0169 6.27.77.0 AF 134
3 Research Countermeasures for
8 Significant Medical Hazards
#; in Military Systems DACG 0165 6.27.77.A AT 133
»‘3 Development of Military/ASTM
f Standard Method for Rapid
Assessment of Burn Hazard DAOH 0152 6.11.01.A 00 291
Cardiopulmenary Physiology in
Army Aviators DAOG 1505 6.11.02.A 00 279
F COMBAT CREW EFFECTIVENESS RESEARCH AREA
Military Visual Problems:
d Assessment, Mechanisms, and
[ Protection DAOB 6893 6.27.77.A BG 164
)
. Resecarch Directed at Biomedical
@ Paramcters Affecting Alrcrew
p Workload During Sustained
- Operations DAQGG 0153 6.27.77.A BH 161
b
H Visual Performance Rescarch
1 Related to Opcrational Froblems
f in Army Aviation DAQG 0156 6.27.77.A BH 162
_ q Parametric, Multirodal Workload
. Assessment in Aircraft Guidance
Systems DAOG 6101 6.27.77.A BH 163
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Systems Health
Hazard Research Area

This basic rescarch projoct area principally imolves the daveie
ment of the minimum biological and bieomedical data bases novessar,
and sufficient to protect personncl from hazards gencerated by ooy
systems, combat operations and work envivonments, Rescarch ofterts
are direvted towuard theose physiological and biomnedical technologs
bases which provide the foundation tor the more applicd UsAA]
rescarch programs addressing military svstems and operations pre-
senting potential health hazards.,  Investigations in this prograr
include studies to provide gquantitative information on the physio-
logical processes and mechanisms subserving visual perception,
studies to determine the physiological mechanisms of auditory in-
jury from noise, vibration, and chemicals, and studies to determine
bone, jeint, and tissue respense to vibration and hlunt trauma.

PREVIOUS PAGE
15 BLANK
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Visual and Auditory Impact
Physiology Program

Background "he Jdevelapress 70 0 0 0 oo e nf modernized

- y "

RN R U ST S et o eaceed hiis

T supiedt Gl .
Srolosical Timitations, Foer example, increasced noise levels and ex-
nosare prefiles fer oo broad range of weapons will place additional
demands on the capability of the human ear to withstand high noise
environments and =till function adequately., New combat doctrine
which places increased priority con night operations and target
detection raises questions ahout the soldier's visual capabilities
and effective procedures f{or maintaining and cnhancing them.

The operational questiors and problems which arisc from new weaponry
and doctrine require biomedical technologies and criteria for ef-
fective solutions. These technologics and criteria, in turn, demand
sufficient bhiomedical data bases to support applied efforts. In most
cases, however, the required data bases are either nonexistent or
woefully inadequate. Consequently, the need for new biomedical data
to support solutions to contemporary and future-oriented problems is
substantial. USAARL's basic research program is designed to meet
this need.

Obviously, futurc-oriented Army problems are critical in guiding the
basic research program. However, not all of tomorrow's problems and
questions are foreseen todav. In order to maintain a scientific base
capable of addressing unforeseen problems, a proportion of the basic
rescarch i nonpreblem oriented in nature. This serves at least two
primary purposes. First, it adds to our knowledge of basic biological
principles; and secend, it keeps our scientists abreast of current
findings and thinking in hioleogical sciences =such that this knowledge
mav soneday be applied to help and protect the individual soldier.

The generic goal of the basic rescarch program is to provide biomedical
data basces, along with technical concepts, to suppert applied resecarch
and Jdeveloprent offorts of the laboratory. The applications for these
data bases include darmage-risk criteria, medically valid design criteria,
medical input to Jdoctrine and tactics, and medicallv-based technologies.
Secondary soals of the program ave to aaintain prefessional proficiency
of the <cientific statf and te identifv new concepts and technologices

Jdeveloped elsewhere with potential valuce Tor Army applications.
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Objective i Plrdary chjectives this rescarch sroorar i
L i N . doels o otor the st S visuatl o oand it
: : ot Base on e Pary o relatienshirs oy
. . crovidins gnantitative intersation con the v
! sechanisms whach undorlic ety
v it oconcepts Vo new metin B
: - STV ocanahi it ies and
Progress : NS Vo, ettt b
N o : N M RvEter Lor pro-
i Josrvatia o URD and a threo
N A B, sobroht oemittins diodos
T S N IR i Leoestablisbeent o0 an
N oo~ crbrty ote o previde altrasitractar b nd hrstoohie
i ! ! Plan retinace.
develon a suitabio anioal codel Yor o scetopic vior o,
S fons o lony was cstabhly=hed. Bashbahres have e ‘

Initial anatomical analyvsis reveals the existence o
chetoreceptar tvpe.  Concurrentlyv, pilet clectrophy
Lt were hegun to analyvze the photorecepter prop
Pirenraby retinag,

et e s et s ere bodan te test o the viability of neninvasie
Povtry phivsiod ical procoednres Yor veusuring the relative chromiatiy

and acbromatic sercepticn sphotepic and scotopic luminosity functions)
Coan o andividuals o Resalts of the analvsis will be compared Jdirectiyv
with o vosalts o trer flicker photometry.

faitial tests of a svstem which provides for the rapid assessment of
I, =spatial-tenporal contrast sensitivity were begun.  Tf the «vs-
croproves viable, it owill provide a uscful basic, applied and perhaps
clinical tool,

\n exploratory study to develop behavioral audiometric procedures for
the swine was conmpleted.  The rvesults indicate that swine can guickly
learn to perform an operant vesponsc. However, the inability to pro-
dice suiticientiv high motivational levels resalted in a failure te
Joterane an audiecgram. N report of this study is in preparation.
Urinel o report on the study of the role of pigmentation in suscepti-
Fitity te neisc-induced hearving loss is in preparation.

DD 1498 ihis work was conducted under Rescarch and ledl -
nolooy o work init Sumnaries,

Phvsiol
Viisnal

and Psvehophysics of Information Transfer in the
ctep, DADG 3009 183,
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Hazards of Mechanical
Forces Research Area

o

health threats dealt with in thie resenre! roa dnctooo, oo
N I A T ‘ .

CHURCU DY Or acconpanyving military oporations, () gencsated
during combat training, (d) inherent to certain microenvironments,
and et produced by oormy industrial operations.  Ixamples include
hone degrading vibrations present in armored vehicles, smoke-
induced respiratory injury resulting from realistic training or
cauipment, heat stroke induced by wearing chemical protective suits
in hot unvironments, and hearing loss attributable to artillery
wedapon neise.  fffarts within this project area focus on identifi-
cation and quuantificaticn of the various assaults experienced by
rilitary and civilian personnel, develepment of dose-response
relationships fovr ecach assault, and development of injury prevention
and health protection ¢riteria and technologices.
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Auditory Effects of Blast
Overpressure Program

Bc(kground CUTTOnt ATV benr s eV e ot et e ot

Countoering LorEaw oot throat o capatiirtis Cobaie oy ronvad it
Cryovantens, antitank rechet-oand vovtar co Lew i lery canm
repelfant charge are hoeing developod te coct doctvinal reguin

'

and g
onts Tor enhanced delivery range, rapid orates of fire, and reducad
welght for adr mobility,  Jmproved antitank rochets wath Iy
cricvey propellants mav be fived from retlective envivsures =i =
e o o o vevered foxheles., ynd, mortar technoelogy s boeing

vt acbaove grenter dedivery ranges and rapid ratos of o tire.
oo those s ihies o weanons ) dangorouslyv o hieh lovels o
PLSU cvertrcsstne are oo bearoduct of advaneing seapens techno b

ich Jevel< of Plast cverpressure which will boe cormonplace on
codern tattlerield pos s petentially o sorious hiealtih hosards te

Terseperate e, Viteoontaining organs o suchk oas thoe car oo
cularly suscep tinie to anjury, with serieus redical censce-
it earing loss, cven tooperaro, ceneny troeps using
Beocanovvgrade st ioan ddder-rachine vor-
rective corrand, contred oand oo [N TN
At disErupt cenbat tashs such as detection i
during patrol missions,  Pearing leoss thas can cndanuey the

cohoier's capability o accenplish the combat wiss<ien.  Purther,
ornanent hearing less is o cansce of substantial Jdisability conpoen-
aticn poavients, cven nnder peacetine conditions,

’

[he existing cexposire bimit tor ampulse neise tice., hlast over-
prossurcs 1= hased onoa ogrosslyv o inadequate hiomedical data base
and cnog nuber of assunptions which hove yvet to be validated.
Ihe physical characteristics ot the blust wave which are respon-
sible for injury to the car have not been conpletely identivied,
and the mechanisms of injury within the car are understood only
poorlv.  Consecquently, improverents in protection technologics
have been difficult to achieve.

Phe primary long-rvange geal of this rescarch program is the estab-
Pishiont of o conprehensive bicredical data buase to support the
coveleprent of o ovalid dimave rish oritoriens b oscvondary Tong-
varee ceal bs the developrent of tochnelogy, appreoaches and devices
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with potential for improved protection against blast-induced hearing
loss. A significant short-range goal is the direct validation of
the adequacy of state-of-the-art hearing protective devices for
critical developmental systems.

Objective The major technical objectives include quantitative
analysis of the physical characteristics of blast waves, development
and validation of a large animal model for studying auditory injury,
development of laboratory impulse noise exposure capabilities where
pressure wave characteristics can be systematically varied, svstematic
animal studies to determine the relationship between physical paranm-
eters of blast waves and auditory injury, development, and valldation
of mathematical models to assess the effects of protective devices on
P tive inpulse noise oxposure oriteria. fuarther, technical ol -
Joctives include tdentitfication of the mechanisas underlying blast
induced hearing loss, tdentification of susceptibility factors pre-
di<posing individuals to blast-induced hearing loss, and devzlopment
and validation of mathematical models for predicting blast-induced
hearing loss.

Progress A field study was completed to directly assess the
adequacy of E-A-R earplugs for the protection of crewmembers firing
the M198. The results indicate the protection afforded by these
plugs is adequate for up to 12 rounds per day of the top zone charge
(M203). Based on these findings, the Office of The Surgeon General
issued a recommendation for modified firing restrictions of this
weapon svstem. Results were presented to the Research Study Group 6
of NATO Panel VIII and to the Technical Cooperation Program, Panel
w2,

Studies with chinchillas to investigate the relationship between
auditory injury and the number of impulses in the exposures were
conducted. Preliminary results are not consistent with current
standards. This work is being continued. Preliminary results
were presented to the Research Study Group 6 of NATO Panel VIII.

PRESENTATIONS: Preliminary Resul
mination of the Ad
For Use With tne
VIII, Research Study Group 6, Effects of Imn-
rulse Joise, May 82.

o7 the lireet Deter-
qugey ¢f Hearing Protection

Auditery Injury in Chinchillas as a Function
o Jumber of Imrulses, presented to NATO
Panel VIII, Rescarch Study Group 6, Iffects

of Impulse lJoise, May 82.
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ﬂ'{w', preﬁonted to the Technlcal Co
cperation Program, Panel W2 Blast Over-
, ressure Workshop, May 82.

183 Eowitizer,
presentcd to the Techn1ca1 Cooperation
Program, Pancl W2 Blast Overpressure
Workshop, May 82,

coesion fo} wse With the ’198 Howtitzer,
presented to the DARCOM Blast Overpressure
In-Process Review, Dec 81.

DD 1498 t1c ahove work was conducted under Research and
Technology Work Unit Summary.

Auditory Effects of Blast Overpressure, DAOG 5998, 136.
Contributing Work ‘ork done under the following contracts con-
tributed to the research objectives of this program.

Blast Trauma: The Effects on Hearing.

Fffects of Hearing Protectors on Human Auditory Localization.

Evaluation of Inner Ears (Chinchillas) for Loss of Sensory
Cells Using a Surface Preparation Histology Technique.
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Noise Hazards of
Combat Vehicles Program

Background Wsopart oo barsos scale nedornisation prograng the
ey weveleping v tieldin
dowiet varicoty oo battletiold applications.  cembat doctrine boeing

advanced design cermbat vehicles 1o

dueve loped tor the Pattletfictd o the tuture calls tor hivh-spead,
Peb tuoic bty abl-terrain oL, tracked vebiicles for fighting and

vt troeps, und alse rtor heavily arrored, vet hoddh spead
b owithc o cnbanved frrvepower.s Vlso o antegral to the bigh intensaity
Patticyield o the future will boe bigh-pertormance helico; ters with
Jeandoa ddesign teatures,  Such hardware corbinations will generate
Soavardeus levels ot both steady noise trom cngines, sprochets,
retor blades, and the Tike, and irpulse noisc from muchine guns,

canthens, missples) oote,

Couplod with such advanced hardware will be the requivement for
continucus combat operations. This will have the effect of exposing
crewrpbers to areatly oxtended periods of steady and inpulse noise
in a 23-bour period. [t also will likely induce fatigue and dehyvdra-
tion in larve numbers of troops.

Patonded vapesure to harardous levels of steady and dmpulse neisc,
capodial by when combined with other stressors, will present a
sericus risk oof temporary and pervanent hearing less. both tyvpes

A hearing less can degrade combat offectiveness by dnpairing
cricotive corrand, control and compunications, disrupting critical
opurator tasks, and degrading critical hearing-intensive combuat
activities, I oadditien, permanent hearing loss constitutes grounds
ter disability compensation.

Che oftective protection of troops from loss of hearing requires
adogrinte hearing protective devices, Foth insert types and over-
the-car tvpes,  lowever, not all wmvailable earing protective
Jevices provide adeguate protection, Rigerous ovaluation of devel-
crental ocqguiprent, including helmets with virvaps, communivation

fesets, oand corrercially o avarlable protective dovices, I3 oregquired
t rrsare Lnbvguate pactection. turthor, anoetioctive hearing o
Chaat oLt resinvos oap o te cdate oy ndoare b e data v th
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extent of hearing loss and the resulting impact among specific groups
of Army personnel.

The primary goal of this research program is to asscss the effective-
ness of hearing protective devices in order to minimize the incidence
and severity of noise-induced hearing loss among Army personnel. Long-
term goals include (1) the development of improved technologies and
approaches for hearing protection and (2) the development of improved
methodology for evaluation of hearing protective devices.

Obijective The major technical objectives of this research pro-
gram include measurement of the sound-attenuating characteristics of
passive and active hearing protective Jevices and communication hcad-
sets, determination of the suitability of selected devices for specific
Army applications, assessment of the influence of user variables on
protective effectiveness, development and evaluation of new concepts
for improved hearing protection, development and validation of improved
laboratory and field techniques (e.g., physical ear method) for eval-
uation of hearing protective devices, development and validation of
mathematical models for predicting suitability of hearing protective
devices, assessment of attenuation characteristics on audiologic per-
formance, and epidemiologic assessment of the extent of hearing loss
and the associated impact among selected groups of Army personnel.

Progress The attenuation characteristics of the Integrated
Helmet and Display Sighting System (IHADSS) were evaluated to deter-
mine the hearing protective characteristics and properties of the
communication system. The attenuation characteristics were reported
in USAARL Letter Report 82-6-2-1 titled "Prototype Testing of the
Integrated Helmet Unit for the Integrated Helmet and Display Sighting
System.” The NORTON Silent Bandit hearing protector was evaluated to
determine acceptability for Army use from a hearing protection stand-
point. The results of the test are being analyzed, and a report of
the findings will be issued.

The standard hearing protectors used by Army personnel, described in
TB Med 501, were evaluated to establish attenuation recquirements when
measured with ANSI S3.19, "Method for the Measurement of Real-Ear
Attenuation of Hearing Protectors." The results of these measure-
ments will be used to modify attenuation requirements in Military
Specifications to reflect measurements completed with the current
standard. The analysic of these data is in progress.

A comparison of attenuation values measured by ANSI S3.19 (current
standard) and ANSI 224.22 was completed on the SPH-4 helmets, DH-
132 helmets, and five other types of hearing protectors. A report
describing the differences is in progress.

The effects of chemical defense (CD) masks and oxygen masks on the
speech intelligibility and real-ear attcenuation characteristics of
the SPH-4 helmet were investigated. .11 the masks degraded the in-
telligibility of the SPH-3 when worn by the listener. The masks

O

8




included in the sample had varying cffects on specch intelligibility
when worn by the speaker. The real-ear attenuation of the SPH-4

was Jdegraded by two of the CD masks becausc the retention straps
interrupted the car scal-to-head interface, causing acoustic leaks.
Minor redesign should correct this problem.

A study was conducted to determine the extent of hearing loss among
aviators at Fort Rucker, AL, and to identify factors which mar have
contributed to this loss. This study included aviators with as few

as 50 to as many as 7,000 flight hours. Preliminary results indicate
validation of the findings of a similar study conducted in 1970. When
validated for the overall Army aviator population, these results will
provide longitudinal windows that will serve as indicators of indi-
vidual susceptibility,

PURLICATIONS:

Trteapate

"y ﬁSRAﬁL Lei

6-2-1
Frem
USAARL
PRESENTATIONS: nods lsed =0 Jetezrrivie Srund
aracteristizs of Heavringz Pro-

s, Acoustical Society of
2

DD 1498 The above work has been conducted under Research and
Technology «ork Unit Summary.

VMedical Assessment of Hearing Protective Devices, DAOB 6886,
135.
Contributing Work Work done under the following contracts and
custonmer-funded projects contributed to this research program.

Crushable Farcup Development.

Combat Vehicle Crewman (CVC) Helmet Impact and Acoustical
Evaluation.

Effects of Hearing Protectors on Human Auditor)y Localization.

Hearing Protection Against Low Frequency Weapons Noise.
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Impact Biodynamics of Crashworthiness

& Personnel Armor Program

Background The inevitable result of man's use of vehicles
throughout history has been impact injuries caused by crashes of
vehicles., Since c¢rashes cannot be totally eliminated, vehicles

have been designed increasingly to be more "crashworthy." The

term "crashworthiness'" is used similarly to the term "airwvorthiness"
in aviation: airworthy means worthy to fly or "fit and safe to f1v”
and crashworthy means worthy to crash! Airworthy sciences have

been developing since the Wright brothers first f{lew, but crash-
worthy sciences have developed only since WWII, Crashworthy imnrove-
ments are still needed in aircraft as revealed by statistics showing
fatality rates little improved in the last 20 vears. The performance
of existing life support equipment in aircraft must be known pricr

to stating new crashworthy design criteria. Once the hazards are
identified, methods to eliminate them can be developed.

In the past, USAARL has been primarily involved in the analvsis of
injuries seen in aircraft accidents under the auspices of the
Aviation Life Support Lquipment Retrieval Program (ALSERP), in which
all equipment involved in the cause or mitigation of injury is sent
to USAARL. In the past year, however, the scope of this work has
been expanded to include parachute impact in high airspeed jumps,
chest armor impact from .50 caliber bullet deflect, tuank cunner hrow
nad impacts, and motorcvele helmet impacts,

Objective To identify impact injury mechanisms of U,S,
Army fliers via standard epidemiological techniques, and te corrve-
late the injury to the input encrgy, so that design and test cri-
teria may be previded for helmets, restraint svstems, parachutes,
and personnel-armor padding.

Progress Through on-site investigation, laboratory analy-
sis, and the ALSERP, progress was made toward the goal of providing
equipment performance information and future equipment design cri-
teria. All major accidents involving UH-60 helicopter life support
equipment (LSE) were investigated in order to assess the effective-
ness of the secats, padding, helmets, and other LSE in these new
"ecrashworthy” aircraft, The significant {indings {rom UH-60 in-
vestivations (good pilot seat pertformance and poor troop seat
performance’ were presented at a Blackhawkh Crasbaerthiness Conferency
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sponsored jointly by the U.S, Army Safety Center and USAARL, Many
of the improvements recommended at this conference are currently
being implemented,

An evaluation report covering damaged flight helmets retrieved from
1972 through 1981 under ALSERP was completed in draft form., In
addition, separate studies relating to various aspects of head and
spinal c¢olumn injury in aviation accidents have heen drafted.

A questionnaire relating to back pain in 800 helicopter pilots has
been completed and the data are being analyzed. A related pilot
project was conducted on the USAARL vibration simulator to determine
the relative effects of vibration and posture on the occurrence of
back pain,

Continued effort has been expended on the evaluation of various
"crushable'" foams and helmet shell combinations, and a final re-
port is being written. Additional impact test data have heen pro-
vided to the Integrated Flight Helmet Program Manager. A total of
15 impact tests with human surrogates on new "crushable" earcups
was completed.  The impact tests of UH-60 Blackhawk crew seats
under a tri-service contract at Wavne State University have been
completed, and the results are being analyzed. FEvaluations of
crash-damaged scats, restraints, and helmets continued.

Plans for the construction of a .50 caliber firing facility have
been completed; the facility is to be used for .50 caliber armor
vest evaluations. The Staged Personnel Parachute System Test Plan
was reviewed, and test recommendations made to the U.S. Army

Test and Evaluation Command (TECOM). Test components were received
and assembled to conduct helmet retention tests for the U.S. Navy
in FY 83, Instrumentation and personnel were provided to the

U.S. Army Human Engineering Laboratory to determine the tolerance
of tank gunners to muzzle brake impact from large-bore weapons on
ultra-light tanks; a draft report on this work was completed. Com-
parative impact and retention tests were conducted on two prototype
motorcycle helmets for the Armor Command and the results were
transmitted to the project officer at the U.S. Army Armor Center.

PUBLICATIONS: dnalysts o U,5. Areu Aviation Mighar v, lru Fatterms,
{Reprint). USAARL RPT 82-l.

PRESENTATIONS: Analusic
Patizrme, :
Degion Sresi “Tortiona Vepgus Perormavas, presented
to NATO/AGARD Specialists' Meeting on Impact
Injury Caused by Linear Acceleration: Me-
chanisms, Prevention and Cost, Apr 82,
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1 DD 1498 The above work was conducted under Research
[ and Cechunolooy Work Unit Summaries,
{ Biodyvnamics of Life Support bquipment and Personnel Armor,
DAQG 0167, 131,
g Biodynamics of Impact Physiology, DAOD 6735, 137,
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Vibration Hazards of
Combat Vehicles Program

Background this program was initiated to studv the effects
ot vibration on musculoskeletal disorders in Army aviatars, Since
unique vibration exposures are present in cach emerging vehicular
weapoen svstem, the program has been expanded to cover all types of
vehicles as well as aircraft, The long-term g¢oal of the vibration
program is the Jdevelopment of vibration tolerance limits as a func-
tion of anplitude, frequency, and cxposurce time for usce as criteria
for vehicle develapment,

Objective To conduct multidisciplinary basic and applied
biomedical enginecering rescarch to (a) record and characterize the
ficld environment of vibration, (b) duplicate the field envivon-
ment in the laboratory to study effects on human health and per-
formance, (c¢) develop a scientific data base of pertinent medical
and performance-related information, (d) determine short-term and
cumulative hiomedical effects of vibration on the musculosheletal
svatem and develop technological methods by which to reduce these
effects, and fe¢) evaluate and develop medical and performance-based
criteria on human vibration tolerance.

Progress A subjective low back pain asscessment of U,S,
Army aviators was completed., Data trends indicated that heli-
copter =cating posture affected low back pain. The coffects of
whole-bady random vibration on visual performance as a function
of observer ocular characteristics were studied., 2\ protocoel for
measuring in-light neck muscle stress as a function of helnmet
weicht and center of vravity was developed.,

Inder a University of Miami contract, resecarch on the olffecti=)

ol helivopter control handle vibration in the vertical axis was
corpleted. At frequencies less than 30 Hz, the pilet's ability

to track targets was affected by pulse shape (random or sinusoidaly
and by frequency.,  lLow-frequency sinusoidal vibration produced
svanchronization of neuromuscular activity and <ionificantiv reduced
tracking performance.
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A Wright State University contract showed the isormetric strength

of the neck muscles to be least laterally, The variation of neck
nuscle stress caused by 27 permutations of helmet weight and center
of cravity values was measured with I'MU recordings of volunteers'
neck muscles,  The EMG data are being reduced, and a report is in
preparation. A nultiple linecar regression mathematical model is
under consideration so that EMG shift can be predicted ax a function
of helmet mass distribution for future Jdestens,

PRESEFNTATTONS: ST e N, e e e, el e T T
; Soeteoppresented at Army Neronmedical
Concepts Jovies Jommittee (AACRC) Conference,
Veh 82,

DD 1498 I'he above work was conducted under Resecarch and
Technology Work Unit Summary,

Vibration Hauzards of Combat Aircraft and Vehicles, DAOG
prnn, 132

Contributing Work Work conducted under the following contruacts
contributed to the research objectives of this program.

Effects of U.S. Army Headgear on Neckh Muscle lLoading and
Fatigue.

Study of Vibration Effects of Muscular Performance,
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{' Objective The Crew life Support Systems Biotechnology Program
- iz designed to identify, assess and prevent unnccessary health haz-
4 ards imposed by exposure to the operational cnvironment, toxic gases,
o varving oxyvgen levels, chemical and biological agents and ant jdotes
b or other drugs; to provide the Army technical information, recommen-
dations and standards to he used in the development and modification
of svstems that provide protection from those hazards; and to devel-
. ¢ op a data base identifving and quantifving the physiological and
' medical impact of lifec support equipment on mission accomplishment.
i This program ajso is designed to identify and clucidate problems
. as<ociated with life support cquipnent and to develop computer models
¢
{
[ .

e - S

Crew Life Support Systems
Biotechnology Program

Background Modern warfare is predicated on the use of an cver
invreasing variety of technologically advanced weapons, transport and
communication svstems.  Couple this trend with doctrine which empha-
sizes round-the-clock sustained operations and there cxists the po-
tential fer a Jevastating conflict. On the one hand, the advanced
technology and new tactics give our troops an cdge in any potential
battle. On the other hand, man's inherent physiological, and per-
haps ravelolovical, limitations can totally neutralice any such
sdvartage.  the Crew Tife Support Syvstems Biotechnology Program is
Jesigned to Jdentify, cialuate, and eliminate or prevent the health
hazards resulting from the mismatch between the soldier's physio-
logic needs and the environment resulting from use of new cquipment,
weapons=, and tactivs,

Specifically, currvent focus Is on maintaining aviators in the proper
state of oxveenation under all flight conditions and on minimizing
the deletcrious effects of wearing chemical protective ensembles
while conducting aviation operations and trvaininpg. Short-range
goals arce (1) to cvaluate the concept of using pressure swing molec-
ular-sicve technolopgy to produce c¢lean breathable oxygen-enriched
air to alleviate all levels of hvpoxia, and (2) to evaluate current
and proposcd chemical Jdefensce ensembles in the flight environment to
ascertain how long aviators can 1y cffectively without succumbing
to heat sress or other stressors imposed by these basically cumber-
some protective svstems. long-range goals call for collection of
extensive data bases relating phvsiologic response to environmental
stressors from which computer models can be developed which will
assist in optimizing life support svstems design.
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based on analvtic and empirical data to facilitate the conceptualica-
tion and development of design criteria for improved lilfe support
couipment,

Progress Data were collected and analyzed on the operation
of two Onboard Oxygen Generation Systems (OBOGS) in the UH-111 rotary
wing and U-21 fixed wing turboprop aircraft., Results are being
written for publication. A laboratery prototype of an OBOCS unit

was built to assess the ability of this technolopy to act as a filter
to protect the aviator from battieficld contaminants. A reviscd
protocol has been written to determine the oxvgen requirements of
helicopter pilots during different flight regimens, and instrument-
tion for this c¢ffort has been procured.

A protocol entitled "Physiological Assessment of the Aircrew Chemical
Defense bnsemble” was implemented in I'Y 81, Phases | and 11 in which
aviators {lew prescribed mancuvers while wearing current and proposed
chemical defense (CD) ensembles were conducted in FY 81, IPhysiologi-
cal, psychomotor, and performance data were collected in FY 81 and
vere analvzed in FY 82, Results were presented at the Tri-service
Acremedical Rescarch Panel Meeting, the US Army Medical Rescarch and
Development Cemmand Chemical Defense Bioscience Review, the lort
Rucker NBU Working tommittee, and the Army Acromedical Concepts
Review Committee. A report, "Physiological Impact of Wearing Aircrew
Chemical Defense Protective bknsemble While Flving the UH-1H in llot
Weather,"” is in final draft.

Jeam membeyrs have been active in many meetings to discuss and plan
for design, test, and evaluation of the Aviuation Life Support Equip-
ment Systems for the Integrated Battleficld (ALSSIBY, for evaluation
of a UsAl-sponsored seccnd generation chewical defense ensemble, and
for studies of antidotes as they affect pilot performance.

As part of the program to assess pulmonary function in the opcra-
tional environment, a survey of 300 active duty aviators was started
with some 103 subjects completed by the end of I'Y 82, Draft report
of preliminary findings is in final typing,

Computer modeling was begun with the transfer of BRNSIM, a burn siru-
lation model, from the I'DP 1)/40 at LSU School of Medicine to our
in-house PDP 11/03. During FY 83, three other models should become
operational: RESPIRO, an automated analysis of the forced expira-
tory spirogram with English language diagnosis; MACPUF, a respira-
tory svstem simulation model; and HEAT, a heat stress model. A
revicew of 12-14 vears of work in the "Human Response to Fire" was
presented in the NATO/AGARD lecture Sceries 123 in June 1982,

A laboratory study of oxyvgen masks (British P/Q and US MBU 120) was
completed and a draft report prepared.

PUBLTCATIONS: Survey for Toxic Contaminants in the BLACFHAWEK

!

lhoelicopter During HELLFIRE Missile launches,
USAARL 1P 82-7-3-1,
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Physiological Assessment of the Alrcrew
Chemical Defense Ensemble, presented to the
Tri-Service Aeromedical Research Panel, Oct 81,

Evaluation of Two Molecular Sieve Oxygen
Generators in US Army Fixed and Rotary Wing
Aircraft. Proceedings of symposium advanced

Aircraft Oxygen Systems, Vol 11l Working
Party 61 ASCC 22d Meeting, MNov B81.

Improvements of Aircraft Oxvgen Svstems Inten-
tions of ASCC Air Forces. US Army procecedings
of symposium Advanced Aircraft Oxygen Systems,
Nov 81,

Physiological Assessment of the Aircrew

Chemical Defense Ensemble, presented to the
USAF Test Plan Working Group, 2d Generation
Chemical Warfarc Defense Ensembles, Nov 81,

Physiological Assessment of the Aircrew
Chemical Defense Ensemble, presented to the
NBC Working Committee, Jan 82.

Concept Evaluation of Molecular Sieve Oxygen

Generation Systems for Use Onboard Army Air-

craft, presented to Army Aeromedical Concepts
Review Committee Conference, Feb 82,

Physiologic Responses of Army Aviators Wearing
Chemical Defense Ensembles in Flight During
Hot weather, presented to Army Aeromedical
Concepts Review Committee Conference, Feb 82.

Biomedical and Health Hazard Assessment of
Oxygen Enrichment Breathing Systems, presented
to the Manpower Survey Team, Feb 82.

Research Countermeasures for Significant Medi-
cal Hazards in Military Systems, presented to
the Manpower Survey Team, Feb 82.

Physiologic Response of Army Aviators Wearing
Chemical Defense Ensembles in Flight During
Hot Weather, presented to Chemical Defense
Bioscience Review, Apr 82.

Physiological Assessment of the Aircrew
Chemical Defense Ensemble, presented to Aero-
medical Problems Course, Apr 82.

USAARL's Program for Chemical Defense Research,

presented to Chemical and Biological Task
Force, May 82.
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Human Response.to Fire., Lecture Series No.

123 Aircraft Fire Safety, 1982 June; France.

NATO/AGARD.

DD 1498 The above work was conducted under Research and
Technology Work Unit Summaries:

Biomedical Application and Health Hazard Assessment of
Oxygen Enrichment Breathing Systems, DAOG 0169, 134.

Research Countermeasures for Significant Medical Hazards
in Military Systems, DAOG 0165, 133.

Development of Military/ASTM Standard Method for Rapid
Assessment of Burn Hazard, DAOH 0152, 291

Cardiopulmonary Physiology in Army Aviators, DAOG 1505,
279.
Contributing Work Work conducted under one customer-funded

project contributed to the research objectives of this program.

Survey for Toxic Contaminants in the BLACKHAWK Helicopter
During HELLFIRE Missile Launches,

81
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Combat Crew Effectiveness
Research Area

This project area encompasses research programs which are directed
toward the delineation and study of behavioral, psychological, physi-
ological, and performance requirements imposed by military opera-
tions, environments, and special equipment. The purpose of this
work is to prevent casualties by assessing factors which serve to
increase the soldier's vulnerability to the stressors of a combat
environment, Inadequate training, indoctrination, physical condi-
tioning, as well as high stress loads imposed by the rigors of the
combat environment all potentially impact on the soldier during
operational missions, Further factors, such as excessive heat and
cold and complex and sustained work requirements, may overload the
soldier and exceed human tolerance in life-threatening situations.

Physiological and psvchological investigations are conducted to
identify environmental and operational stressors, and to provide
data on the cost/pay-off relationship between such stressors and
soldier tolerance, sustainability, and survivability.

Lftorts include, but are not limited to, medical indices of crew
workload and fatigue; soldier selection and phyvsical fitness; and
bicmedical aspects of heat, cold, and altitude on human functioning
as well as those soldier factors affecting performance and surviva-
bility under conditions of sustained and chemical operations.
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Sensory Limitations of
Man/Machine Systems Program

Background the extreme lethality of the modern mid-to-high-
intensity battleticld is forcing changes in tactics, weapons, and
personal protective cquipment.  Advancing weapons technology along

with doctrinal regquirements for continuous operations (including
nighttime operations) combhine to produce stresses which threaten

to exceed the capabilitices and limitations of the human operator

and thereby degrade crew performance.  For example, the visual Je-
mands of night vision goggles may necessitate new visual selection
and retention c¢riteria, and the requirement for continuous opcera-
tions may exceed the soldier's visual performance capabilities after
extended periods of operation. The use of protective devices such
as anti-laser goggles, the sun, wind and dust goggles, and helmet
visors threatens to disrupt the crewmember's visual performance.

The doctrinal reqguirement for around-the-clock combat operations
results in special concerns about the human operator's capabilities
to function cffectively in darkness. Red lighting has been used in
Army aircraft cockpits since pre-World War IT days because of its
ability to preserve nighttime visual sensitivity. [However, in future
aircraft bluc-green lighting will be required in order to achicve
compatibility with aviator night vision goggles. This may compro-
mise flight capabilitics with unaided vision. The existing biomedi-
cal data base regarding the visual performance effects of vibration,
darkness, night vision goggles, protective goggles, and similar
stressors is inadequate lor countering the potential threats to com-
bat effectiveness., The nature, extent, and mechanisms ot visual per-
formance degradation arce largely undefined, and the resulting impact
on combat cffectiveness has not been determined.

The overall goal of this rescarch program is the development of
realistic measures to prevent compromised combat effectivencess due
to impaired visual performance. These preventive measures will
include exposure criteria, material design criteria, crew sclection
and retention criteria, and modified operational doctrine. \ major
intermediate goal is the establishment of a visual cffects biomedi-
cal data base sufficient to support development cf such mecasurces,
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Objective Sheomwior tedhnlcal obdoctives o this oresenrch
Coarvar oo nide pdentitication of the parasotors of visual tunrctien-

. Loar s deoraded by ovibration, davkness, bodv position, pro-

duvives, night vision goggles, fatigue, and spectral charac-
o lighting., Jharvacterization and quantidication of visual

fens produced by o specitic stress Tactors, identitication and

rization of mechanisms underlving visual degradations, diter-

Pastion or the relationships between identificd vizual Jdegradations

portormance, and development and valitdation of nedels tor

© the impact of specitfic visual degradations on combat oitec-

are maior technical objectives.  Aiso, included as objoc-

< are Jdovelopment and validation of exposure criteria and/or

Aterial desien oriteria for scelected stress factors, development

Caalidation of selection/retention criteria and operational pre-

o weasures for sclected stress factors, and Jdevelopment of

coatation tor rapid, reliable measurement of selected visual

DOY pardaneters,

Progress A modificd faceplate for the AN/PVS-3, Night
anev oSV, was conceived, designed, and evaluated. This
. illows unatded vision for the lateral and lower viewing fields,
vior disorirination of aircraft and ground lights, map reading, spec-
icle o wenr, roduced rens fogging, and improved comfort. Approximately
SV G o gqualitied avidters cevaluated and strongly preferred the modi-
Srod VG over the standard AN/PVS-5, Approval for worldwide use of
tihe moditied facenlate 15 pending.

vlanthanum-modi{fied lead zirconate titanate (PLIT) goggle, EEU-2/P,
s oevaluated with flights in various Army helicopters. Parameters

of oyeratton included dav and night flights with weapons fire. Three
srobden areas with the PLIT were identificd: (1) viewing tewards the
~un threush the rotor blades would trigger the device; (21 it the PLIT
woerc trigeered when viewing inside the cockprt, the automatic gogale
transvi<~ion control overrcacted tfor the brighter outside Tuminous
condition, reducing Tight transmission through the goggle to an unsafe
fovel for flieghty 310 the clearest state of the PLIT g¢ogale 15 cyuiva-
et o to normal o sunglasses, making unaided night operations difficult.

Vo~ tudy wne pertormed comparing depth perception under three different
conditions: dovtime, nighttine, and nighttine using night vision gog-
ales adenent< were made at distances from 200 to 2000 feet with the
obh<erver cstimating when o moving target was lined up with a station-
aryoone. Ttowas found that the best pertormance was in the davtime
amd that Juring nighttime, cven under conditions of full meoon illumi-
nation, Jepth perception was better with the gogeles than with the
unaided ove.
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RS vorational o study o of the effects oy

Jars adaptatio

o v

wis undertancn. L ospoecial ortabil

Lod sdnytometer was Constructed for o thi
aus et ped o vath bothored and bluce cockhpit lig
old data are now being collected under actun!

cle-body random vibraticon on vi

noaviater candidates with miner astigma
anenalics.  In comparison with highly sclected no
showed brgh decrements under vibration while coso-
miner Jdecrements,

In <upport of the Advanced Attack Helicopter Progranm, a mathematical
analvsis of dynamic image degradation occurring in CRTs as a result

ot the interaction between the target/sensor relative veleocity L
CRT svstem scan rate, and the persistence of the display phospl WS

develaped.

Optical testing was performed on the Intograted Helmet and Displav
Sighting Svstem for the Advanced Attack llelicopter Program Manager's
Oftfice. In addition, medical cvaluation of the visual and optical
propertics of a commercial spectacle, trade name, Gargovles, was con-
ducted at the request of the US Army Medical Rescarch and Developrient
Command.

PUBLTCATIONS: o4
U ’
AN R inotiale ,
USAARL RPT §2-
St USAARL RPT S2-a.
‘ , HSAART RP
e USAARL TR 82-0-0 1.
EERE T I S T S . P
Aead, SceiL, v oa3ian, 1uso,
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DD 1498 ihe above work was conducted under Kescarch and
iechnology work Unilt Summary.,
Military Visual Problems:  Assessment, Mechanisms, and Pro-
tection, DAOB 0895, lol.
Contributing Work wvork conducted under two customer-funded
projects contributed to the rescarch obiectives of this program.
Feasibility ot Lsing PLIT Gogegles in lHelicopters.,

Concept bEvaluation Program Test of the Program for the Pilot
Night Vision Svstem in a Surrvogate Mreraft.
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Biomedical Aspects of Crew Workload,
Selection & Staffing Program

Background Pdentifving, defining, and quantifyving man's physi-
cal requirements, taskh demands, and picmedical 1Tivitations associated
with various svstems and technology become c¢ritical tor the optimal
desiegn of equipment, prediction of performance c¢riteria, and develop-
ment of biomedical models, Military developers, planners, and
specialists at every level must be aware of the unique hazards gen-
erated by Army svstems and techneology, and that these hazards are
further clevated by the adverse environment of the Army tactical
operations in which the soldicer is required to function.

Army oaviation, with its highly sophisticated airborne syvstems, rep-
resents oa prime example of a military operational arcua that lacks
complete parametric research to develop empirical criteria for ideal
man-nachine interface and analvtical tolerance/survivability/capabil-
1ty envelopes within which the selected aircrew will bhe forced to
work and cndure. A more complete biometric data base is not avail-
able to describe and quantify pilots' phvsicological and psychological
tolerance to operational stressors, military hardware, advanced
tactics, and progressive military operations.,

USAARL' = rescarch program is designed to establish/update aircrew
selection criteria, evaluate requirements for optimum man-machine
interface, and provide physiological and psychological guidelines
describing and quantifying tolerance survivability and capability
cnvelopes of man within the military flight environment. The long-
range goals of this resecarch are to establish extensive biomedical
data bases and predictive models to reduce or climinate aviators'
impairced performance; sensoryv, cognitive, and physical overload;
combat stresses; and, in general, hazards inherent in Army systems
and in the Army environment.

Objective The objective of this rescarch program is- to
develop standards for aeromedical haczard definition and to postulate
hiazard definitions based upon field assessment of combat operations,
including svstems and environmental effects,

89
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\ Eaxtonron o the data mase reuvararns vl vl . ! o :
S e e and retaor s Wiy avter . g Lt et |
- wrthe oo tal owrphasis o on the auantativats R :
: Pho=c Jdatu, on thedr roelation t [T ST I L0
cal aind sy doscal o states, and oot s .
‘!' chicotive ot this progvam, Darthor ontens vl O
: GUU A Do el rements provessing b tat o : i .
credictive mede s Tdentitfving coonit e car ol i Lo
Srateria o incurred by hiiehlyoophistio et I N ; R
Cooermhat ey bvenvent, detining and canntor R . N
; o abce and e derance csurvivab bt cap e . . . I
4 Correlateing the roe-ults o the above o il tal, ol A A
§ porece sses o wrth o the Blomedical parametor - ot rocting v oty 1o
L" v snstaaned mailitary operations
- Progress vednest owiay roo e Gorrer e b <
’ Lt v enter, bt kucker, teoevalunte opurperted -
. vowr rhload preblen cneng o instructor pilots anoa fhich v
3 puironment.  Ploeld fnterviews, gquestionnairve , and tish vorponent
N | Sirndatien data o were collected trers Jov dinstructer pilets, T
P el oresults were documentoed and presentod teo the oroane sting oot
: Phe visual rescorch ottort ancluaded the congpletion o the 1oint
. Fiboratory rescarch for the b Coast Cuard reearding scan bobooc o
ot scarch o and rescuce cbservers, Vdaditionally, vr=ual data were =u
ritted teoproeliminary analvsisoin o an atterpt to o dedine and guantity
vistal o osearch strategy oand poertorcance duvinpe maxirnue ointlighto s
woerkioad tasking.
Cornitive workload assessment was initiated in an attempt o delin-
cate the ertfect of stress and workload on the pilot™s cognitive
provess, o Heat stress during the wearing of chemical detensce
cinserble way the independent varviable for the firvst data analvsis,
Prterts are directed teovard evaluatine the nethodolepy considerations,
test retest validity, and sensitivity ot the current test procedures,
Performance and psyvehomotor data were collectoed, analvzed, und
reperted on the effects of heat stress while wearing chemical Jdotensce
chxembles.  Current offorts in this arca inciude the conpletion of
data anantvses to detevmine the offects of sustained night visien
vosele missions on o sate aircratt cperations,
Pour technical reperts and 11 presentations have been provided to
the <cientific aviation and medical compunity sunrurizing the vesults
and finding=s ot the vear's rescarch ctfort,
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Fosoun Misolonso, presented to DS o Coast Cuaard
Rescarch and Pevelepment Uenter, Nev N,

Dalisrator. ool pre=cnted to Vi

of Tllinois, Jan 82,

Alrorew Stroesg oand Borklood, presented to b
versity of Tllineois, Jan 52,

NIkt Uisdon Gocsgles o ard Sustained rorations

presented to Army Aeronmedical Concepts Review
Committee Contference, beb 82,

Jntrodnotion to futicue Jactors, prescentoed at
Acromedical Concepts Review Uormittee Contor-
cence,  leb 82,

cemical

chological Effcocts of Wearing O

-

Lefons. Ensembles in Dlight, presented at
‘royo Aceromedical Concepts Revien Jommittee
-

centference, leb 82,

etric Multimodal wWorkload Assessment [n
Slrerart cuidance Sustems, presented to the
Manpower Survey leam, Teb 82,

Cisuagl iertermance Fegsearch poelated to o rroera-
toonal frobloms In o Army Aviation, presented
to the Manpower Survey Team, bebh 82,

moeters Afrecting Alrorew Worn-
i Stadiard operations, prescnted
teo the Manpower survey Team, Teb 82,
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Prolimiyire Assesan
Stra W5 Punotion or Student batl
alld Cuolic s edlles, prcscntcd to Commanding
General, US Army Awviation Center, Jun 82,

DD 1498 The above work was conducted under Rescarch and
fechincliowy ok Unit Summarijes:

Rescarch Directed at Bicmedical Parameters Affecting Aircres
horkload During sustained Operations, DAOG 0153, 1ol.

Visuxl Pertormance Rescarch Related to Operational Problers
inoArmy Aviation, DAOG 0156, Tol.

Parametric, Multimodal horkload Aszsessment in Nircraft
tuidance Syvstems, DAOG 0l0], o5,

Acromedical Rescarch of Operationally Signitficant Problems

in the Aroyv Aviation Envirvonment, DAOG 0151, los,

Contributing Work Fork conducted under two customer-tfunded ail
vne contraot coredoct o contributed to o the rescarch objectives o this
[rogran.,

Us Coast Guard scan Behavieor buring Scarch and Rescue

Operations

Night Vision Goggles Attitude Birsplay Concept Lvaluation

Program

Statistical Analvsis of Visual ertormance of Helicopter
Pilots During Instrument 11ight on Repeated Thight
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Anthropometry and Ergonomics Program:

Criteria for Army Aviators

Background “ith the emphasis upon incorporating (emales in-
to the U0 Areyy there came the increasing realization that cempir-
icallyv-based criteria to guide the selection of personnel did not
exist, Tor those sccking centrance into the Army aviation program,
the criteria have traditionally been based on the 5th-95th percens
tile male. To rectify this circumstance, the laboratory embarked
upon a major research effort to develop empirically-based selcction
standards to assure that an effective aviator-cockpit interface
exists for cach of the aircraft in the present Army inventory., The
rescarch program will address both recach-related and strength-re-
lated toctors, Without such an effort, aviator selection c¢riteria
will remain at odds with existing Armv aircraft configurations and
Army aircraf: manufacturing and design guidelines, and will perpet-
uate the likelihood that the full operational potential of our exist-
ing and future aviation resources will not be realized.

Obijective The objective is to establish anthropometric si-e,
strength, and weight criteria for Army aviators.

Progress Data pertaining to the cockpit referenced scated
eve position of rated Army aviators have becn obtained for the
following U.S. Army rotary wing aircraft: AH-1S, CH-47C, OH-58C,
TH-55, UH-1H, and UH-60A., A microprocessor controlled data collec-
tion system and graphics display and a set of computer-controllable
variable force loading helicopter controls have heen acquired for
the purpose of evaluating flight-related performance of small,
medium, and large males and females as a function of variation in
control force resistance. A largely automated means of collecting
data from samples of small, medium, and large male and female sub-
jects performing maximal isometric arm and leg exertions upon
helicopter controls in the presence and absence of vibration has
been fabricated. Similarly, an automated means of collecting per-
formance~related data on brief, dvnamic, force-loaded tasks has
also heen developed for these same populations., Strain-gauge in-
strumented controls for the UH-T1H have been designed and fabricated
for use in determining the input forcc requirements existing during
the execution of emergency mancuvers [i,c., as required ir the
event of failure of the hvdraulics-assist mechanism).
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DD 1498 The above

following Research and Technology

work was conducted under the

Work Unit Summary,

Anthropometric Criteria for Army Aviators, DAOG

96
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Soldier Chemical Warfare
Agent Antidote Research
Area

The overall objective of this program element is cstablishment of
the technology base required to develop safe and efficacious pro-
phylaxis, pretreatment compounds, antidotes, therapeutics, patient
decontamination, and medical management necessary to assure indi-
vidual protection, rapid return to duty, and militarily effective
soldier performance on a (W battlefield. This will require develop-
ment of (ua) medical concepts and technologies, (b) pharmacologic,
medical, and resuscitative materiel, and (¢) resources and systems
for prevention, decontamination, handling, treatment, evacuation,
and management of (W agent casualties. Emphasis is placed on devel-
opment of antidotes that will assurc soldier protection against the
primary threat CW agents.
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Antidote & Antidote/Agent Effects
on the Visual System Program

Background the chemical warfare [(Chy capalilitics of the Warsaw
Pact pese o real threat for potential rass casualtices that could at
the very least compromise unit effectiveness. Scrious deficiencices
in the existing protective capabilitics include the lack of (W agent
prophylaxes, an incomplete spectrum of antidotes, and antidotes
with operationally compromising side-effects.  The urgent DOD re-
gquirement to develop prophylaxes, pretreatment compounds and antl -
dotes, and the necessary concepts for their use in the medical man-
agerent of (W casualties cannot bhe accomplished through the utiliza-
tion of currently available information and technology. We do not
know the nechanisms of action for the current (W agents cor their
suspected antidotes or possible prophvlactic compounds. And there
is even less information regarding the combination of the three.

W agents, especially the nerve agents (organcphosphates), have
diverse toxic effects on both the central and peripheral nervous
syvstems.,  Many of the central and peripheral toxicities consist of
Jisruptions of neural functions related to the action of organo-
phosphates on neural transmission in the c¢holinergic svstem, where
accetvicheline i the known neurotransmitter.  We know that acetyvl-
choline 1= important in control of pupil siz¢ as well as the pro-
cessing of visual information by the retina. It pay alse be impor-
tant at more central visual locations. llowever, ncurotransmitters
other than acetvicholine mav also be involved and contribute to
orcanorhosphate-induced neurotoxtcity,

In oany battleticld situation, the ~obblier’ . capability to perforn
visual tashs i ocritical {or completion of the mission. With wide-
<pread vse of OW agents, the =survival of the unit, as woell as the
individuatl, sav o depend on o visnal o capabilitics.  Conscauently, the
\rmv's effort to develop antidotes, pretreatments, and prophylactics
regquire valid information on the offects of these compounds on vis-
ual functions. The primary objective of this rescarch program is to
develop a comprehensive biomedical data base on the effects of se-
lected nerve agents, candidate antidotes, possible prophylactic con-
ponmt o, or combanatiens ot the three on the retinag and hicher visual
centers. Anipal vodels will be selected or developed to enable
intorences recarding effects on the human visual =vstern of various
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agent/antidote/prophylactic compound combinations. Ultimately,
methods will be developed to predict how well a soldier will he
able to visually complete his mission following a specified expo-
sure.

Objective lhe following technical objectives are required to
aciove tone program's goals:

(1} Characterization of the coffects of nerve agents and/or
their antidotes or pretreatments on retinal functions by means of
acute and chronic animal cxperiments utilizing ncurophysiological
techniques.  The retinal functions to be cvaluated include: Tight/
dark adaptation, rclative sensitivities across classes of retinal
neurons, spatial-temporal contrast sensitivities, stimulus-response
relationships, receptive field properties, and spontaneous activity,

(2) Quantification of transmission loss along the visual
pathway with gross potential neurophysiological recording techniques,
and asscssment of performance loss due to drug exposure.

(3) \sses-ment of cholinergic svstem interactions with other
transmitters in the visual svstem following drug administration.

(1) TIdentification of sites of action and uptake of antidotes
and agents within the visual system hy means of autoradiography to
provide additional information as to the mechanisms of action and
the possible occurrence of local pooling of nerve agent.

(5) Comparison of single cecll data with gross potential and
anatomical finding- » provide an overall picture of visual svstens
function followin . .cidote/agent insult.

(6) Development of models and techniques to predict impact on
human visual performance and combat effectivencess.

Progress Protocols have bheen completed and approved and ox-
periments beoun on antidote and antidote/agent cffects on the visual
system.  Initial experiments assessing the effect of physostigmine

(a carbamate) and DIFP {an orcanophosphate) on the cortical visual
evoked potential (VEP) in cats were complicated by the instability

of aquecous solutions of phvsostiamine and DFP.  Cholinesterase assavs
are now heing Jdone and enzyvme levels correlated with changes in the
VEP.  Preliminary experiments have suggested reduction of the VED
with physostigmine and some recovery following atropine.

In electrophysiological studies of \plysia, the organophosphate
cholinesterase inhibitor and diisopropyl fluorophosphate (DIP), con-
sistently causced a depolarization of the resting menbrane potential
of extrarctinal photorecceptor cells. DIP also caused a consistent
decrease in the photoresponse of these cells to nearly half of the
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control level. e effect of DIFP incrceased with increasing Jdosex
of the drug. No consistent, <ignificant ctfrect of other drugs
(phyvsos<tigmiine, atropine, curare, diazepam, or pralidoximel on the
photoresponse could be demonstrated,  No preotective eftfect of these
drugs to prevent the DIP-induced diminution of photoresponse was
observed. lThese results sugeest o Jdirect offect of DEFP on the
photorcceptor ccell membrane,

DD 1498 Ihis work was conducted under two Resecarcih and
fechnel v work Unit Summaries,

Antidote and Antidote/Agent Eftects on the Visual Svsten,
DAOG RAga - ARy,

Effects of Nerve-Agent Antidotes on the Visual Systen,
DACG 1506, 277,

’
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Technical Participation

Information and
Technology Exchange

Participation with the other military services and with intcrnational
groups in projects of mutual interest henefits us scientifically and
econonically. There is no problem with which we arc involved that
does not mesh someway with that of another group.

Working with interservice and international groups provides for the
effective interchange and availability of scientific and technical
information needed to support the management and cxecution of our
research program. Membership in and association with these groups
further USAARL's technology exchange.

This listing does not include USAARL's long-standing participation
in technical, professional, academic, and industrial groups which
are described clsewhere in this report.

Air Standardization Coordinating
Committee (ASCC) Working Party 61

The Air Standardization Coordinating Committece (ASCC) Working Party
61 is a chartered international military organization of the Inglish-
speaking nations which addresses aerospace medicine and life support.
Emphasis is placed on standardization, interoperability, and tech-
nology exchange. Member nations include the United States, Canada,
United Kingdom, Australia, and New Zealand. USAARL provides techni-
cal consultants and a principal committee representative to actively
participate in the committee's activities and coordinate Army Mcdical
Department (AMEDD) participation. Major Bruce lLeibrecht represents
the laboratory and Army Aviation Medicine to this group.
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International Test Participation Agreements
Phoe ASUC s chartered to nesotiate Te<U partids ation ores et
hetween menher nations and PLArY serVioos, Chose aoresent s o

vide for the cvaluation, usce, tost, or rovicn obf oo Spocirie ooy
B

o cgat OBy oanother country or Service not onereoall
!

to that ccuipment.  he covaluation data oy o jeintly
inoany event, is sharced hetween countrics and cublished asoa Jore ol

report in accordance witio the torss of the agzreonen
UNTELD RINGDON NBC PROPECOIVE CLo T ING s

In 1977, USAARL entered into a test participation agreement witih tic
Institute of Aviation Medicine, Parnhoreush, '"noland, to conduce
physiologic aszessment of the United Ringdor AMircrew NEC Protective
Clothing Pnsemble.,  This studv includes tfield trials and lavtorater.
tests of the visual and acoustic propertics of the W5H rospirator as
well as in-flight biomedical assessment o) the entire ens=cenble's
etffect on pilot performance and pilot thermal physiologyv. LEipodts o
this in-depth study are being conducted In conjunction with the
Lrgonomics Laboratory at the US Army Resecarch Institute of inviron-
mental Modicine CUSARIEM, Natick, Y\, and the trew Filotechnoleoy
Rranch of the USAP School of Merospece Medicine, Brooks B, N, Pour
reports covering various aspects of this study were Jdratted during

FY 8.

NOMEN PLIGHT JACKETS

A osecond test participation agreement was entered into by USAARD and
the Flight Medical Department, Army \viation, Commonwealth of New
Zealand, in 1931. A\t the 2lst mecting of the ASCC WP ol, the Roval
New Zealand Air Force (RNIAF) representative requested trom the US
Army representative that a test participation agreement be established
for the purpose of receiving two aviator Nomex flight jackets. The
RNIAF desires to test these jackets for comparison purposes with other
similar garments. In accordance with this request, the U'S \rmy repre-
sentative procured and provided these jackets in August 1981, This
action was accomplished in coordination with the US Mir Torce.

AGARD--Aerospace Medical Panel

This panel was established in May 1v32 and was an carly pioncer in
VGARD to discharge the mission of bringing together leading person-
alities of the NAICO nations in the ficlds of science and technolo v
refating to aecrospace. The \erospace Medical Pancel (AP now 15 one
of ninc pancls. It iz concerned with the exchange of information on
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dorescace ceabical voscardn and develonment, the orerationalls oo
v Pverents of clinical aerospace medicine, the provigion o aldv: oo
pnoburan o englneeving croblomsooand the stimulation of new rescar i
Stivitics o =t and enbance pilot pertfornuance in the der mdans
daviation onvironnont, ke opanel btas tformally chartered subcozaittee
in thoe arcas of ohavioral sciences, biodvnamics, special clinionl

chysiolegival problems in wilitary aviation, and the special

SNAART Bas heeon oan adtive participant with this panel since 1vel.
Ve v oof the laboratory scrve on WP ~ubcermmittees as technical
Jensultants,

AMP Specialists’ Meeting, 'Impact Injury Caused
by Linear Acceleration: Mechanisms, Prevention,
and Cost,’ Cologne, Germany

Sleven vears ago, an MWARD specialists' Meeting was convened in
crorto, Portugal, which brought together experts in lincar siccetlera-
tion otffects.  In the intervening decade, the need for impact injury
protection in NAPTO alrcratt has increased, largely bhecuause many WATD
aircrart are helicopters in which the only method of emergency coscape
i a landing under less than ideal conditions. During the "0s, pro-
tective rescarch also advanced and a review was deemed highly appro-

criate. Thus, the AMP convened this follow-on meeting Zo-29% April
Iox2 in vologne, Germany, to provide an update on this topic.

ke mecting covered the following topics: spinal column injuries
under compressive, bending, and tensile loads; heau/neck injuryv;
injury Jata collection; injurv-preventing hardware; mathematical model
verification; and crashworthiness cost cffectiveness.  The poepers
sresented are currently in tae process of publication at AGARD heau-
quarters.

PSAARD plaved a kev developmental role in this meeting. Mr. I, 1.

paley, Jr., was the Technical Program Chairman and cditor of the
ahlication,

NATO DRG Panel, Research Group
6, Effects of Impulse Noise

Formed in 19~8%, Canada, France, Germany, the Netherlands, Norway, the
United Kingdom, and the United States collect and evaluate data on per-
~anent threshold shifts induced by shooting noise in military practice
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from both light and heavy fircarms in relation to the noise exposure,
fhe group eviluates methods of measurement of impulse noise and cor-
nares the different impulse noise damage risk criteria usced by the
narticipating rations. It evaluates the offects of noisc induced
hearing loss o performance, collects and cevaluates data on nonauditory
erfects, and ceachanges information on the applicability of hearing
nrotectors on the effects of hearing protection in military practice.

Jr.o o batterson was appointed to osenbersihiip dn this working groap

NAS-NRC, Committees on Vision and
Hearing, Bioacoustics, and Biomechanics

~Vhed o has been an active participant in the science and technolony
cadiidange programns of the National Rescarch Council «NRUP since the
Chd-ro-late o0s, USAARL scientists participate as working members
a0 the various ad hoco and working groups of the acoustics and vision

commtttees, She Army o representative to the dommittee on Hearing,
lodcoustics, and kiomechanics (CHARAY and the Committee on Vision
GOV TS < g USAART sctentist, MAT Bruce leibrecht., Dr. James

vl U Roger wiley, bDr.o Isaac kebar, 1TC John Crosley (Ret o,
aond M. Bohert DL Camp pardicipate actively.

Tri-Service Aeromedical Research Panel [TARP]

he ri-sService Aeromedical Rescarch Panel ' TARP), established in
1276 tor the purpose of fostering technical exchange, reviewing on-
voiny joint research programs, making recommendations for future
joint research programs, cooperative review of individual programs to
avoid Jduplication, and submitting a recommended course of action to
{he Surgeon General, has proven to he an etfective administrative
entity in the DOD research communityv. The TARD consists of 12 members
which include two laboratory representatives from each service; a
Surgeon ticneral representative from each service; one representative
of the respective Medical Research and Development Commands from cach
service; and one representative of the Headquarters, Air Force Acero-
space Medical Division, or Headquarters, \ir Force Svstems Command,
fhe TARP has the authority to charter technical working groups 1 The)
for the purposc of interacting at the scientific bench level and
working on viahle interservice cooperative resecarch programs, At
present, only one WG exist=, It is in the area of biodyvnamics and
the human cffects ot vihration, impact, and acceleration. [I'nder the
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auspices of this v, o jornt service, partrent oo aransroerty
study to develop o ~tandarvdrred sot o gl orities tlas fa
Gescribe the orthoporcentile rale fas toen accemplisibod
report o writton i bosed, e P AR reets I Bus e 28 e

vear aid Bosts oone o ontoensive tecinical o ceetin oo :
mally o twice a vear and othoer Uimes o8 Doces - ! U A

St laboratory pnterests,
Tri-Service Life Support Equipment Retrieval Program
ri-Service Life Support Equip g

USAARL conducts o tri-service Dife suppoert edal; oent retricvar o
CLSERP T which bhrings us crash-daznaged helmets, scats, and 1ot
clothing for analvsis and studv.  Helmets are the dbter - o=t oot

received trom the Air force and Nave.

Army aviation life =support cquipment imvolved in cither injury

tion or prevention, in the field, is =<ent to USAARD for Bieome!

and injury corvelation cvaluation. ihe cvaluation assesses !

tiveness or detficiencies of the life =upport cyuipnent throudh

analysis of the physical cond.tion of the protective Jdevic

—~

Fuman injury incurred, and the related husman dvnamics pmvolved

accident.

bata collected through the LSERP helps identisy harard poretec
problems assoviated with the cquipment. Vo, those data o
to provide injury reducing design recommendations ana health
for the improvement of lite support cyuipment. he v <
Department naintains g permanent position tor o Mavy acero-o
iologist at USAAMRL to =upport this progran.

Tri-Service and NASA Human Factors
Engineering Technical Advisory Group

Secause of the diversity of subject matter covered v the P

tors cnuincering discipline, the scope of technicval areas iy

by the Technical Advisory Group iTAGH is necessarily broad,

ceneral, huaman factors englineering i, as detined tor tivc
of 1AG operation, deals with concepts, data, nethodolocivs, o
cedures which are relevant to the development, operation, and
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nance of hardware and software =syvstems. Subject matter saprsures all
technologies aimed at understanding and detinin: the capabhilitics ot

human operators and maintainers and insuring the integration
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human component into the total svsterns to enhance <vstems effective-
ness, covhnologios directed toward improved manyower ntilization
through selection, classitication, and trainins are included as appro-

Sriate,

A vrrovides a mechanism tor exchange of technical intermation in the
Joveleoprment und application of Hib rechnology.  1his group enhances
: coordination anong gcovernment cgencies and oncourages in-depth
1 1 fnteraction among subgroups in sclected topical areas. DA

rogiired :
aments o Sach oas otod

the preparation and coordinatieon ot tri-service
mology coordinating papers and topical reviews,

Army Aeromedical Concepts Review Committee (AACRC)

Lo Army o Acromedical Concepts Review Commiittee “AVWRCO) 1= o standing
committee of the AWEDD for the purposc of collecting and disseminating
intornatior relative to acromedical evacuation concepts, eguipnment,
and technigues, and preparing coordinated AMIDD positions on Army
aeremedical evacuation issues,  The committee meets formally once a
vear with representation {rom the worldwide AMEDD aviation community,
ronv Reserve, National cuard Bureaus, and DA Deputy Chief of Stafd
Jor Jperations odsabsy, oand cther agencies as appropriate.  USAARL,
with a mission that includes aeromedical evacuation ecquipment devel-
ttoas o woll ax gencral aviation nedicine support that Cncompasses
raviation, has a long-standing history of intimate participation
in the committee's activities,

[ABAREN
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Army Life Support Equipment Steering Council

Ihis advisory council was chartered in the mid-1970s by the command-
ing vencrals of the S Army Materiel Rescarch and Development Command
PDARCOM, and US Army Training and Doctrine Command {TRADOC), the
Otffice of The Army Surgeon (General, and TForcves Command., 1his is a
review and advisory technical council that insures timely and perti-
nent technical exchange >f information regarding the development,
logistivs, use, and field problems associsted with Army aviation life
support cquipment. The committee meets on a twice-a-vear basis and
has< proven to he an coffective vehicle for maintaining a coordinated
flow of technical information regarding life support cquipment and
supplving the solutions of manv technical and administrative life
support cquiprment problems of the Armyv.  USVARL participates as the
principal technival consultant te the council and is instrumental in
tormulating AMEDD positions and policics.
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Committees

Committee Affiliation fndividual

AFEROSPACE MEDTCAL ASSOCTATION

Scientific Program Committee Member PDr. K. A. Kimball
AMEFTCAN BURN ASSOCTATTON

Prevention Committee Member Dr. F. S. Knox 111
FEDERAL LABORATORY CONSORTTIUM Member Ms. S. H. Bullock
ATR STANDARDIZATION COORDINATING
COMMITTEE (INTERNATTONAL)

Working Partyv 6! (Aerospace Medicine Artic

and Life Support Svstems) Representative MAJ B, C. Leibrecht
AMERTCAN NATIONAL STANDARDS INSTITUTE

790.1 Helmet Committec Member Mr. .I. L. Halev, JIr.

53-62 Working Croup on the Effects

of Impulse Noise on Man Member Dr. J, H. Patterson

Working Croup on Real-Ear

Attenuvation Standards Member Dr. J. H. Patterson
DFPARTMENT QOF DEFENSE

Alrcrew Station Standardization

Panel (Tri-Service) Member MAJ F. FL Holly

Joint Service Displav Panel

Subpanel on bisplav Devices Member Mr, €. F. Rash
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110

Committee Attiliation fndividual

Militarv Librarian's Workshop

Program Committee Member Ms, S, H, Bullockw

Group on Specification Problems and

Standardization Actions on Audie

Devices Member My, b PLotar !

Helicopter Research Coordinating

Panel (Tri-Service) Member Dy, K. AL Fimball

Human Factors Engineering Technical

Advisory Group (Tri-Service) Member Dr, K. A. Kimball

Tri-Service Aeromedical Research Member €0l D. R. Price

Panel (TARP) Member LTC R, W. Wilev

Tri-Service Aerospace Medical

Coordination Technial Working

Group Member Mr. J. I.. Halev, Jr.
DEPARTMENT OF THE ARMY

Advanced Attack Helicopter Alter-

nate Svstem Safety Group Member MAJ C. E. Duncan

Advanced Attack Helicopter Source Member Mr, C. E. Rash

Selection Evaluation Beard Member Mr., B. T. Mozo

Aircraft Noise, Working Group

(MIL-STD-8806) Member Mr. R. T. Camp, Jr.

Army Aviation Personnel Requirements

for Sustained Operations, Study

Advisory Group Member Dr, K. A. Kimball

Helicopter Medical Human Factors

Engineering and Training/Selection

Research Coordination Panel Member Dr. K. A. Kimball

USAMRDC Vision and Laser Bioeffects Member LTC R. W. Wilev

Subcommittee Member MAJ F. F. Helly

Source Selection Board on Ocular

Protection Against Laser Hazards Member Mr. C. F. Rash

USAMRDC Neuroscience Working Group Member Dr. A. W. Kirh

for Chemical Defense Member CPT T. W, Harding
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Committee

Affiliation

Ingividual

US ATR VORCE
Test Plan Werking Croup: Second
Veneration Cherical Warfare Defense
Personnel Protective Carment Program
FEDFRAL AVIATION ADMINTISTRATION

Seat Committee

NATTONAL ACADEMY OF SCUENCES--
NATIONAL RESEARCH COUNCTIL

Committee on Vision

Committee on Hearing, Bicacoustics,
and Biomechanics (CHABA)

NORTH ATLS IC TREATY ORCANTZATION-=
ADVTSORY CROUP FOR AEROSPACE RESEARCH
AND DEVELOPMENT

Behavioral Sciences Committee, AMP

Evaluation of Methods to Assess
Workload, AMP Working Group 08

Research Study Croup 6, Effects
of Impulse Noise

US ARMY AVIATION CENTER
NBC Steering Committee
Armv Aviation Threat Committee
Armv Aviation Missicn Area Analvsis

Fort Rucker Flight Standardization
Committec

Member

Member

Army
Representative
Member

Member

Member

Army
Representative

Member
Member

Member

Member

Member

Member

Member

Member

Member

I

MAT G AL Nagel

Mr., . 1. Halev, Jr.

MAJ B. C. leibrecht
LTC R. W. Wiley

Dr. J. K. Crosley
Dr. 1. Behar

MAJ B. C. Leibrecht
Dr. J. H. Patterson

Mr. R. T. Camp, Jr,

Dr. K. A. Kimball
Dr. K. A, Kimball
Dr. J. H. Patterson
Dr. F. S. Knox TIIT

Pr. K. A. Kimball

Dr. K. A. Kimball

MAJ R. A, Huether
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982,

Nacel, o, A., and Knox, T'. S, 1 Rk : E
b e ] . R so0ct o, Presented
cepts Review Committee (AACRC) Conference, 1982

. : Lo . . . S I[N PASA [

at the Armv Acromedical Ceon
Feb 22-26; San Antonio, TX.

Nagel, o AL 1981, w7l ers e 00 T advenes e DT
e Presented to the USAF Test Plan Working Croup, 2d Ceneration
Chemical Warfare Defense Ensembles, 1981 Nov: Davton, OH.

Navel, o A, V982, foo el e o e e e oG T e e e D e T
s cnooss Presented to the Manpower Survey Team, 1982 Teb; It.
Fucker, Al
Navel, (0 AL 19B2L USRI e s e e sl Tt e e e e, Presented
to the Cherical and Biological Task Force, 1982 Mav; St. Louis, MO,

Pattersen, J. H, T S L S SR S T N T R T
e T S e e e e DT e Presented at the NATO-RSC
Study Croup 6 Meeting, 1982 Mav 10-13; Oslo, Norwav.,

U rrcteo-
FEARH Presented at the
25-26; ARRADCOM, Dover, NJ.

Patterson, J. H. 1982,

TTCP Muzzle Blast Overpressure Workshop, 1982 May

patterson, J. H., 1982, =70 e ot ik v oenpn ol T Te st ey Tae
oS T e T Y “royes v, Presented at the TTCP Muzzle Blast

Overpressure Korkshhp. 1982 ﬁay 25-26; ARRADCOM, Dover, NJ.

Patterson, J. H. 1981, . =7 s e T T T o Presented at the
Aeonstical Soriety of America Meeting, 1981 Dec -4 Miami, T1.,
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Rash, C. ¥F., and Becher, 1o 19820 o0 7 0 T e . S
Presented before the Alabama Academs of Science, 182 Mar 17-19: Bircinchar,
Al

Rash, ¢, F., Monroe, D, B,y and Verona, R, W, 1982, R T e
RN Presented at the Aerospace Medical Association 53d Annual Scicotiti
Veetine, 1982 Mav 10-13; Bal Harbour, ¥1.

Schopper, Ao W., and Knapp, S. ¢, 1981, . . .
R e oo Tt Io el D e Presented at the
Committee on Hearing, Bicacoustics, and Biomechanics (CHABA)Y 1981 Anpunal
Meeting, 1981 Nov 13; Washington, DC.

Simmons, R. R. 1981, Jpn W7ol opes cr o e e T T
N Tl e T s s e e e T s v Presented to US Coast
vuard Research and Development Center, Y81 Nov; croton, 1.

Simmons, R. R, 1982, Teent e L 0 0 Presented at the Iniversity
of Illinois, 1982 Jan; Champaign, Il.

Siemons, Ro R 1982, TWrns oowvmreae v el Tt D e e T T
Loma T Ll e "o Presented to the Manpower Survev Team, 1982 Fobg
Ft. Rucker, AL.

Stone, L. W., and Duncan, C. E, 1982, I 7:' - “e'cs acanloem oot oprs o
crorertTois, Presented at the Armv Aeromedical Concepts Review Committee
(AACRC) Conference, 1982 Feb 22-26; San Antonio, TX.

Stone, L. W. 1982. Ilorcuiea’ raprocore @ 20 2 afpever copl T ag SIS

cuetatial nyevarfiie,  Presented to the Manpower Survev Team, 1982 Feb:
Ft. Rucker, AlL.

Wells, J. H., 1982, =77 ot =7 0,0, drml Doadgear on seer riaele Tood™ oo
<7t e, Presented at the Army Aeromedical Concepts Review Committee
(AACRC) Conference, 1982 Feb 22-26; San Antonio, TX.
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Technical Reports

oun, N Gk, Ponald NN it . SR
Tart Bucker, Al LSO Srrs Acreredical Hesearel babe
oratorv. U Resore Ne. 82«7,
Cote, Navid 0., Kruceer, Cerald P., and Simmens, Ronald R, 1982,

A st ST -0 Fort Rucker, AL ULS. Army Acremedical Hescarch Dabera-
torv, [USAARL Report Ne. 82-8,

Erdreich, Jobn, and Erdreich, Linda. 1982,

BRRR S (Reprint); Fort Rucker, Al: U.S. erv Aeromedical
Research Laboratory. USAARL Report No. 8I-3.

Halev, Joseph L., Mclean, William F., and Mozo, Ben 1. 1987, A Co-

’ SR - ‘ S R - - -0 .. tert

.

Rucker, AL: U.§. aArmv Aeromedical Rescarch Laboratory.  USAARD Report Noo 82-4.

Hamilton, Bruce, Folds, Pennis, and Simmons, Renald R. 1982,
Fort Rucker, AL: U.S. Armv Aeromedical Research laboratorv., USAARD Report
Ne, 82-9.

Haprood,

John H., and Rash, Clarence E. 1982. .- - =-0 :
R R T T B S Fort Rucker, AL: U.S. Army
Aeromedical Research Laboratorv. USAARL Repert No. 82-10,

R A S

Hicks, James E., Adams, Billv H., and Shanahan, Dennis Voo T98Z. RO
R L S VA ol i e v rteo e (Revrint) . Port Rucker, Al Uls,

Armv Aeromedical Research laboratory. USAARL Repert XNo. 82-2.

o .. .

Helly, Franklin F., and Rogers,

R felos diur=FouNRa Lo 3 e,

Virgil R. 1982, [ wss o @ TilowTi et
: R I S Fort Rucker,
Laborateryv. USAARL Report No. 82-1.

AL: U.S. A}my Aeromedical Research

Hollv, Franklin F. 1982, [co’7lz="rna s =io o’ mooroson o0 0o .
Fort Rucker, AL: U.S. Armyv Aeromedical Research iLaboratory. USAART. Rerort
No. 82-5.

Stone, Lewis W., Krueger, rerald P., and Eelt, william R, 1982, ~ .o

PR L. . . . -

Yort Rucker, Al U<, Sres dcrveredical R search Laboraters.,
fa, R2-f,
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Letter Reports

Gt iy TR R Ly e, and Weber, Richavrd M. 1982, e [N AP S
X R . . L . P e IS Cee . i, Fort
' Rucker, Al: VLS. Arey Acromedical Research Laboratory. qu\ARL LR-82-7-3-1.

o Valr, William ¥.0 1982, e B T L S SO R S AT
ore Hucker, AL: UL.S. Armv Aeromedical Research Laboratory. USAARL LR-82-1-5-1

bolt, William R, T982, - .- n-"-07 5 '»:"" ey

R R

Th-

)ty

A s T Tr i, Fort Rucker, AL U.S. Arm\ Aeromedical
Research Laboratory, LSAARL LR-82-5-5-4,

—
d

Holt, William R. 1982, T2i7oe . rpusgor J7:7e. Fort Rucker, AL: U.S5. Army

Aercrmedical Research laborator\ LSAARL IR 82-2-5-2.,

Jehnson, John C., Behar, Isaac, Kessler, Jeffrey B., wells John H., and Knapp,
Stanlev. 1982. Fiwei'2:” sopezement U tiw g ewewivability teer vehizle
S o0, Forr Rucker, AL: U.S. Armv Aeromed:cal Research Laboratory.

USAARL LR-82-3-4-1

McLean, William, 198“ LI ialy Taes op ANTIU- T et prarles
e T T e Fort Rucker, AL: U.S. Army Aeromedical Research

Laberatory, IS\\H IR 82-8-2-2,

Rash, Clarence E. Haley, Joseph L. Hundley, Ted A. 1cLean, William E., and
Mozo, Ben T. 1982 Irototyre *as*bnﬂ of the znteara*e helmet wnit for
FooCwrespted nelmet amd dlerlay sighting system.  Fort Rucker, AL: U. S.
Aeromedical Research Iaboratory USAARL LR-82-6-2-1.

Schneider, Donald C., and Worley, Wade K. 1982. [7#-4 aviator helmet electronic
-2». TFort Rucker, AL: U.S., Army Aeromedical Research laboratory. USAARL

o T

LR-82-4-5-3.

""-liﬂﬁrri?" avvv- S

Staples, John. 1982. 4 zorparison of static tear strength between helmet shells.
Fort Rucker, AL: U.S. Army Aeromedical Research Laboratory. USAARL LR-82-9-
4-2.
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Research and Technology Work
Unit Summaries (DD 1498) for FY82
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| AGENCY ACCESIION® |2 OATE OF SuNMARY® REPORT CORTROL SYMEOL
RESEARCH AND TECHNOLOGY WORK UNIT SUMMARY DAOG 5999 22 10 01 DD DRAEAR)86
L OATE PREL 3. W ®Y (4 RIND OF SUMMARY S SoMMART SCTTYP |8 WORK SECURITYY AEARAOINGY ba OME's mpTa'n  [SL SPECIFIC OATA b LeveL oF e
. JCOMTRACTOR ACCESS
Sl ! DL CHANG v U N EXves [lug | 4 w0t tear
10 MO0 (CODES ® PROGAAM EL EMENT PROJECT NUMBER TASK AREA NUMBER WOAK UNIT NUMBER
& PRimaaxy nlluly IMIALIQ2PBslY CR 33
S CORMTRID. "iNG
g LOWTRIBTNE T | ST ST )

L TITLE Procede =i\ Socurtly Closeilicaiian Cede)

Lo Phvsiolowy and Psvohophvsics of Intormation Jransfer in the Visual Svstem

12 SCIENTIFIC AND TECHMOLOGICAL AREAS®

Clrad Phvsiologyy UL2000 Opticsy 002500 Bioengineering

1L STARY DAYE 14 E3TIMATED COMPLETION DATE 18 FUNMOING AGENCY 16 PERFORMANCE NETHOD
~0 b CoNl DA | C. IN-HOUSE
> COMYRACY GRAWY ® AESOUACES ESTINATE | & PROPESSIONAL MAN vas | B ZUNDS (in Mowaneny
A OATESEFFECTIVE eXPRATION TRECEDIRE
» nuueen ® riscaL 82 5.6 440
c Tyeg 4 awounT vean [LUNEEWY
& KIND OF AwARD f.CuM. AMT. 83 4.5 489
[ ResronsieLE OO0 GRCANITATION l I 30 PERFORMING ORGARITA TION ] ]’

wae 2 Armyv o Acromedical Research Laboratory ["e*US Army Aeromedical Research Laboratory]
Sensory Research Division

somes® port Rucker, Al 36362 [******* Fort Rucker, AL 36362
[PRINCIPAL INVESTIGATOR (Fuw/eh S8AN HU S Academic [neiitutiong

[nesronsioce inoiviouac s’ Harding, T.H.

wame:  PRICE, D.R. veLeewome:  (205) 255-6819

TELEPHONE: ( )U i) ) ') ')_;‘(_) 1 7 SOCHAL SECURITY ACCOUNT NUNDEN

1. GEMERAL USE Pmcuvl INVESTIGATORS

wame:  HOLLY, F.F.
Foreign Intelligence Counsidered wame:  KIRBY, A.W. POC: DA
KEYPOR 0§ (Prec [ 7] - asalBcatlion

> (U)Retinal Physiology; (U)Visual Psychophysics: (U)Human
(U)Visual Performance; (U)Visual Adaptation: (U)Visual Neuropharmacology: (U)Animals

B TECHMICAL OIJlC'IV(_' 16 APPROACH, 18 PROGRENM [Pumish indl ridusl povagreghe idmiitiod by manhar Preceds toxt of soch Wil Secwily ClassiBcotian Code.)

23, (U) The objective is to provide quantitative information on the physiological proces-
ses and mechanisms which underlie visual perception so as to provide a data base which
supports applied vision research. By exploring retinal and cortical processes which are
involved in the transfer of visual information, a quantitative link may be established
between neural mechanisms and visual performance.

24, (U) The approach primarily includes single and multiple recording techniques in ani-
mals and evoked potential and psychophysical procedures in human subjects. Results from
animals will be used to construct models of tﬁe human visual system. A multidisciplinary|
apyroach will include (1) neurophysiology, neuropharmacology and neurocanatomy, (2) opti-
cal phvsics, optometry and phvsiological optics, and (3) sensory psychology.

25, (U) R110-8209. An electro-optical display system for the rapid assessment of visual
contrast sensitivity was designed, developed and completed. An experimental method was
developed for assessing, via non-invasive electrophysiology means, the relative chromatic
perception (photopic luminosity curve) of an individual. An electronic system for pro-
ducing well controlled spatial-temporal patterns on a CRT and a three-channel Maxwellian
view optical svstem which used light emitting diodes as sources was completed. In an
attempt to develop a suitable scotopic model, electrophysiological experiments were begun
to analyze the photoreceptor properties in the bushbaby retina. A project designed to
correlate results from visual evoked response analysis with results from flicker photo-
metry was initiated as was a study designed to compare different methods of determining
visual contrast sensitivity. Several computer programs for controlling stimulus presen-
tations, data acquisition and analysis were developed. This work unit also supported the|
development of an electron microscopy facility to provide ultrastructural and histochemi-
cal aralvsis of mammalian retinae.

h‘ voilable (o oniraciors upon origmstor s approrel

DD rone 1498 PREVIOUS EDVTONS OF TH:i5 FOHM ARE OBSGLETE 0D FORMS 1498A 1 NOV 638
TwAR e AND 14981 | MAR 68 FOR ARMY USE®' ARE OBSOLETE
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| AGENMCY ACCRESION® [2 0AYE OF suMMARYD
RESEARCH AND TECHNOLOGY WORK UNIT SUMMARY . - l"';?}";:‘;"}"":;;’;ml
1 L‘B 6‘\1) LQ 0] L . —
% DATE PREV S. M AY 14 KIND OF SuMMARY Il S_umaay 3 Tb }a woRn $ECLRIT Neowsomd owa s msTa e Teb SRECie s TaTE ‘,'_Llu—\—o-‘w-
‘ i onraac 'o: access

81 1001 D CHANGE TR S| ! res  lwo | * ot
10 N0 COoEs ® PROGAAM € EMENT BROLEDT NUMBER TasK AREA NUMBER WORK UNIT N MBER
o Pwesny £11024 30161102681 - Gl 282

B. CONTRIBL " (NG

Lowmeyyye <700 80 7 2

11 YETUE ‘Preceds with Sacurily Clessiticatian Code)®

(U Milditary Acoustic Hazards: Mechanisps of Hearing LQss

1) sfienrincano recunoroaca amedat gy g Acoustics; 012400 Personnel Selection and *faintenance
;nedx;a]) 207900 Industrial {occupational) Medicine

T3 START DAY 76 E3TIMAT#0 COMPLETION DATE 18 FUNDIMG AGENCY '8 PEAFORMANCE METNOOD

. ~ A ~

& L CONT s | C. In-House
1Y COMTRACY GRaNTY

W AELOUACES E3TIMATE | & PROFESSIONAL MAN YRS | b PUNDS (in Sheveand)

A DATESAFFECTIVE EXPIAATION PRYEBTRY
. wumeen ¢ FiscaL 82 1.5 107
c rvre 4 AmouNT vean [CUWNEW
& XINO OF AWARD [LCUM. AMT. 83 Z .l 259

9. RESPONSIALE DOD ORGANIZATION L ] » re ORGANIZA TION
wames US Ariry Aeromedica’ Research Laboratory |wawes US Army Aeromedical ReSearch &ﬂr___“_

Sensory Research Division

aocomess®* £t Ricker., AL 36362 aoonesss Pt RULkeY‘, AL 36362
PRINCISAL INVESTIGA TOR (Fumiar S54N 11 U §. Acodemtc [natinmtion;
|meseonsisLe inOIVIOUAL namg-® Patterson s James H.
name: PY‘T'Ce, DUd]Ej/ R. TELEPHONE: (205) 255-4408
TELEPHONE: < 205 ) 255'691 7 SOCHAL SECURITY ACCOUNT NUMSERN

B ceneEnaL use ASSOCIATE INVESTIGATORS

wame:  MOzO, Ben T.

roreign Intelligence Considered wame: pPOC: DA
SR e T T Saman e -~ U)Acoustics; (U) Personnel Selection and Maintenance (med-

ical); (I)Industrial (occupational) Medicine:(U)Aircrafts; (U) Combat Vehicles;(U)Animalg

7
PR TECHNICAL ORIECTIVE.® 16 APPROACKH, 28 PROGRESS (Pumieh indl riduel poragraphe fdantitiad by mumbe Pracedw fout of s0ch with Securily Classifcerion Ceode)

23. (U) To establish the necessary and sufficient biomedical data base to support
valid damage risk criteria to insure adequate hearing protection of Army personnel
exposed to continuous noise.

24. (U) Behavioral, histological, and electrophysiological procedures are used with
animal models, and audiometric and psychophysical procedures are used with human sub-
jects. Physical characteristics of continuous noise environments will be correlated
with patterns of hearing loss.

25. (U} 8110-8209 Data analysis and report preparation have continued on a study of
the role of pigmentation in susceptibility to noise induced hearing loss. A second
study to develop the swine as a large animal model was undertaken. Data collection is
complete and a report is in preparation. Procedures to date have not proved adequate
to produce an acceptable audiogram.

:‘mhu- {0 conirectiora u= oﬂ..ulofa lzo'.l
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1 AGEMCY ACCERSION® |1 OATE OF Suumanv? AEPORT CONTROL 17WEOL
RESEARCH AND TECHNOLOGY WORK UNIT SUMMARY LD DE&E AR6 36
DAQGOL1A] 22 10 (1 —
A OATE PALY SUM'AY {4 KIND OF SUMMARY & SuMMA®: SCY » WONK §ECLm YT .l)llul;‘ pe OISO N InsTA'N L sPE_iriC CaTs s LEvEL OF BUN
OwraacTOR AT RS
81 10 01 D. CHANGE U v L I@m Clug [ & wonewrev
10 MO cODES * PROGRAM ELEMENT PROJEC T NUMBER TASK AREA NUMBER WORK LNIT NUMBER
s PRiwARY 62777A JE162777A879 BH R {5
b CONTRIBUTING
fLprppitl 1STOC 8Q 7,244

(]
|1 TITLE prnced wim Secuniy Clessilication Co0” () Aeromedical Resvarch of Operationally Significant Problems

in the Army Aviation Egyironment
(12, SCIENTIFIC AND TECHMMOLOGICAL AREAY

003500 Clinical Medicines 012900 Physiology: Q01J00 Alrerafl
X STARTY DATE 14 E3TIMATED COMPLETION OA 18 FUNODING AGENCY 18 PERPORAMANCE METHOD

78 10 CONT DA (.. In-House
besr 1

CONTRACT/ GRANTY 16 RESOURCES RSTIMATE | & PROFERSIONAL WAN YRS | B FUNDSE (0 Meueamen)

& DATES/EFFECTIVE: ExPIRATION THECEEIRE

» Numeer * riscaL 82 3.4 186

e Tvee: 4 AMOUNT- vean [CONNER

& KIND OF AWARD: f.CUM. AMT. 83 2.4 135

. RESPONSISLE DOD ONGANIZATION [ I tr; PERFORMING ORGANITATION [ I
wawe:* US Army Aeromedical Research Laboratory |wme*US Army Aeromedical Rescarch Laboratory

Biomedical Applications Research Div
noomess® Fort Rucker, AL 36362 roonem® Fort Rucker, AL 36362
IPRINCIPAL INVERTIGATOR (Furmish S34N il U 3 Academic (netibution)

REIPONSIBLE INDIVIDUAL namg-* KIMBALL, K.A.

M€ PRICE, D.R. TRLERHORE(205) 255-6861

TeLeenone:  (D05) 255-(917 SOCIAL SECURITY ACCOUNT NUNSER
Bt egmEnac use ASSOCIATE (NvesTIGATORS

nawe: SCHRIMSHER, R.H.
FIC naME: SIMMONS, R.R. POC: DA
ROS (' Ll aselNeatlion

> (U) Stress; (U) Biomedical Evaluation; (U) Aircraft;

(U) Psychology; (U) Recording Devices; (U) Hupan Volunteers; (U) Aviation Medicime

B3 TECHNMICAL OBJECTIVE.® 24 APPROACH, 28 8 {Pvwniah by mumber. Procode toxt of s0ch w1 Jocurity ClassiNcation Code.}

23. (U) The objective of this project is to provide a definitive assessment of medical
problems peculiar to the aviation environment and prepare guidelines for field commanders
on the impact of these problems on the aviation mission. The results of such research
will aid in development of 1mproved standards and biomedical techniques for the field
flight surgeon to use in monitoring and treating aviator stress and fatigue as well as
the medical standards for selection of aviators and air traffic controllers for specific
assignments,

24, (U) A multidisciplinary approach, utilizing physiological measuring techniques,
flight surgeon assessments, as well as aircraft comparisons, will provide the method to
analyze aviator performance in the operational environment. Parameters to be measured
will include heart rate, respiration, biochemical stress indices, and inflight
performance measurements.

25. (U) 8110-8209. Results of the request from Health Services Command (HSC) to send a
research team to four air ambulance units to evaluate and define hazards incurred by the
units due to their unique military mission and environment have been presented to HSC.
Results of the request from CG, USAAVNC, Fort Rucker, AL, to investigate attitudes of
instructor pilots (IPs) concerning their workload, personal habits, off-duty habits, and
other selected items of interest have been briefed to the CG, USAAVNC.

vailadle to contraciors origmetors onul
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1 AGENCY ACCESSION® [1 DATE OF summany® REPORT CONTROL STMBOL
RESEARCH AND TECHNOLOGY WORK UNIT SUMMARY
CHNOLOG o DAOGLAYD 82 10 01 DD DRAEARI 18
L DATE PREV SUM'RY |4 XIND OF JUMMARY 8 SUMMARY SCTY® 4 WORK SECURITY? 17 mEORAOING® Pa ONB'N NS TR'N b SPRCIFIC OATA- * LEVEL OF e
l JICONTRACTOR ACCESS

31 10 01 | K. COMPL U U NL i ves Owo A vORE ey
10 MO CODES * PROGRAM € _EMENT PROJECT MUMBER TASK AREA NUMBER WORK UNIT NUMBER

o Puiman [ 61101A 3A161101A91C 00 278

b CONTRIBUTING I

Jfhrveorad |

11 TITLE ‘Precede wiih Securiey Clsesitication Code)®

{U)Assessment of Visual Performance Based Upon New Knowledge of Retinal Function

12 SCIENTIFIC AND TECHNOLOGICAL AREASS

012000 Optics; 012900 Phvsiology

TS ITAMT DATE T¢ ESTIMATEO COMPLETION DATE 18 FUNDING AGENCY 14 PERFORMANCE METNOD
31 03 82 09 I)A\l C. IN-HOUSE
Jo convRACT owanT
8 RESOUACES ESTINATE & PROFESHIONAL MAN YRS b FUNDS (In Rousmmds)
& DATES/EFFECTIVE ExMRATION TReeREINE
kA wumpen *® FIsCAL 82 0.5 16
c tyeg 4 awount vean [CUNNURY
& KIND OF AWARD f.CUM. AMT. 83 Q.O 0
hnl. RESPONSIBLE DOD ORGAMIZATION I I 20. PEAFOAMING ORGANITA TION [ l

waue* 'S Army Aeromedical Research Laboratory wawe*US Army Aeromedical Research lLaboratory
Sensory Research Division
avomess® Eort Rucker, AL 36362 soomess® Fort Rucker, AL 36362

PRINCIPAL INVESTIGATOR (Fumioh SJAN i U 3 Acodomic [natittion)

jaesronsiae inoiviouac wame® 47 ly, F.F.
wawe  Price, D.R. veceswone (205) 255-6810
TELEPHONE (205) 255-6917 SOCIAL SECURITY ACCOUNT NUMBER

rr cemens. use associaTa imvEsTIGATORS

nAME: Behar y 1.

POC: DA

FIC nANE: Harding, T.H.
REYROROS (Proce® RaCh oI doaally Clanelleatien B (U) Vision; (U) Visual Psychophysics; (U) Visual Perform-

. v s PR . . 13 teers

| 23, YECHNICAL ORJECTIVE.® 268 ARPROACHK. 28 PROGAEN (FPumieh Indlviduai paragraphe Ideniified by numbsr Proceds test ol sach with Secwity Claesificaiian Code.)

23. (U) This basic research program will attempt to identify mechanisms subserving selec
ted visual tasks and to develop advanced testing procedures which quantitatively examine
the visual skills of militaryv personnel. Two distinct parallel pathways have been dis-
cerned in the visual system and their properties suggest that one channel (sustained)
may be predominantly involved in the resolution of fine spatial detail within a visual
scene whereas the other channel (transient) may be more involved in the detection of
coarse, moving targets. Current optometric tests of visual resolution may provide only
limited information about one of these channels.

24, (U) Our approach is twofold. One approach is to evaluate the sensitivity character-
istics of the sustained channel by presenting spatial stimuli of two different colors
both within and outside of the adapting area. The second approach is to evaluate a
method for the rapid assessment of contrast sensitivity which may provide a new research
and clinical tool.

25. (U) 8110-8209. The electro-optical display system (spatial bandwith equalization
method) for the rapid assessment of visual contrast sensitivity was completed and cali-
brated. The correlation of contrast sensitivity obtained with the new system and tradi-
tional approaches are being evaluated. This evaluation and further utilization of the
svstem is being conducted under a core program.
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(U) Auditory Effects of Blast Overpressure

(occupational) Medicine

117 ¥CiEnT7ic ano TecHnoosiCas anea® (10000 Acoustics: 013300 Protective Equipment: 007300 Industrial

T START OATE T4 E3TIMATED COMPLETION DATE T3 TUNOING AGENCY 16 PERPORMANCE WETNOOD
80 10 ConT L (. In-House
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waes US Army Aeromedical Research Laboratory
apomess* FOrt Rucker, AL 36362
RESPONSIBLE INDIVIOUAL

wae Price, Dudley R.
TELEPHONE. (205) 255-69]7

wames US Arry Aeromedical Researih 140 |

aoomess* Sensory Research Division

Fort Rucker, AL 36362
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24. (U) The approach is three pronged: 1.
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23. (Y) To define the physiologic effects upon the auditory system of blast over-
pressure generated by firing Army weapon systems. The physical characteristics of the
pressure wave responsible for injury to the auditory syster will be determined.
Potential protective technology, approaches, and devices will be evaluated.

nature of the noise and on which to base hazard assessment. 2. (Qirect validation

of hearing protective devices and development of indirect methods tn determine their
adequacy. 3. Basic animal and human studies to develop a data base for more accurate
tolerance limits (damage risk criteria) for impulse noise.

25. (U) 8110-8209. A direct validation of hearing protection for the M198/M203

was completed. Results indicate that foam earplugs {EAR) provide adequate protection
for up to 12 rounds per day. A report is in preparation. Animal studies of the
injury from exposure to mixed levels of impulse noise were completed. Results
indicate that averaging of impulse noise levels do not provide an adequate indication
of the hazard to hearing. Extension of these studies is pending.
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23. (U') This research assesses the sound-attenuating characteristics of passive and ac-
tive hearing protective devices, establishes their suitability to meet the needs of the
Army, develops new hearing protective devices, determines laboratory and field techniques
for evaluation, and investigates any associated medical effects on audiologic performance

24. (U) Methods utilized for the determination of the sound attenuation characteristics
of hearing protective devices will be ANSI Z222.24-1957 and ASA STD 1-1975. Objective
laboratory and field electroacoustic methods will also be used.

25. (U) 8110-8209. Evaluated the IHADSS helmet for the AH-64 Advanced Attack Helicopter
(USAARL LR 82-6-2-1, Prototype Testing of the Integrated Helmet Unit for the Integrated
elmet and Display Sighting System) and the Norton Silent Bandit (report pending) hearing
protective devices to determine applicability for Army use. Measured the devices includ-
ed in TB Med 501 using the current standard S$3.19 (data analyses are in progress). Com-
ared SPH-4 and DH-132 attenuation when measured with S$3.19 and Z24.22 to determine speci
ication values required for real-ear attenuation when using the $3.19 standard for pro-
urement (analysis in progress). Investigated the effects of CD mask and oxygen mask on
the speech intelligibility and real-ear attenuation of the SPH-4 Aviator helmet (report

n progress). Completed evaluation of SPH-4s produced by two manufacturers (USAARL Re-

ort No. 82-4, Comparative Evaluation of SPH-4 Helmets from DLA 100-80-C-2226 and DLA
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23. (U) To provide a technological data base relating to the biomedical aspects of thel
evaluation of life support equipment (LSE) and its correlation with injury data collec-
ted from the field, to identify hazard protection problems associated with LSE and to
provide conceptual design recommendations and criteria to improve LSE and personnel
armor, to provide evaluation of crash-related LSE through tri-service LSE Retrieval
Program (LSERP).

24, (U) Army aviation life support equipment involved in either injury causation or
prevention in the field are sent to USAARL for biomedical and injury correlation eval-
uation. This evaluation assesses the effectiveness/deficiencies of the life support
equipment through an analysis of the physical condition of the protective devices, the
human injury incurred, and the related human dynamics involved in the accident. The
analysis is accomplished by the application of epidemiologic methods, medically related
engineering failure mode analysis, accident investigative procedures, forensic patholo-
gy, mathematical modeling and applied bioengineering research techniques.

25. (U) 8110-8209. A presentation was made to AGARD ("Analysis of US Army Aviation
Mishap Injury Patterns,” Apr 82) and published as USAARL Technical Report (TR 82-2).
Through on site investigation of all UH-60 Class A accidents a deficiency in restraint
system was identified and corrected. As a routine function of the LSERP, over 100 air-
craft mishap reports were reviewed and eight cases studied in depth. Equipment return-
ed from these accidents included 43 helmets (4 USAF), 18 seats and restraint systems,
and two night vision goggles. Evaluation reports were submitted to the appropriate ser-
vice personnel for this equipment. Co-hosted UH-60A Crashworthiness Conference with
U.S. Army Safety Center.
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(L) Helmet Testing; (U) Protective Equipment; (U) Head
Protection; (U) Body Armor Tests; (U) Volunteer; (U) Animal

R3. TECHNICAL ORIECTIVE.Y 18 APPROACH, 25 FROGRESS (Pumieh indl vidual paragraphe Identifiod by number Preceds 1oxt of such w1t Socwily Classifcation Ceode .}

23. (U) To provide valid, meaningful biomedical impact criteria for the development of
improved designs for whole body protection, and the means to assess the protective perfoq
mance of helmets and whole body protective apparatus. Improved head protection from im-
pact is very important because one of three aviation crash fatalities is a result of head]
and/or neck trauma.

24, (U) The approach is based on sound and accepted experimental bioengineering methods
including mathematical modeling, pathophysfologic techniques, biomechanics, structuring
engineering, thermodynamics, and physics. This work unit supports the Army's designated
responsibility for applied head-impact research for all three services.

25. (U) 8110-8209. Continued effort has been expended on the evaluation of various foams
and helmet shell combinations, and a final report is being written. Additional impact
est data have been provided to the Integrated Helmet Program Manager. A total of 15 im-
pact tests with human surrogates on new 'crushable' earcups for use in the SPH-4 or other]
flight helmets were completed. The impact tests of UH-60 Blackhawk crew seats under a
tri-service contract at Wayne State University has been completed and the results are
being analyzed. Evaluations of crash-damaged seats, restraints, and helmets continued;
three severe crashes of the UH-60 revealed good life-saving performance of the crew seat
but problems with the troop seat. Plans for the construction of a .50 cal. firing faci-
lity have been completed; the facility is to be used for .50 cal. vest evaluations. The
Staged Personnel Parachute system test plan was reviewed and test recommendations made

to TECOM. Test components were received and assembled to conduct helmet retention tests
for the U.S. Navy in FY 83. Instrumentation and personnel were provided to the Human
Engineering Laboratory to determine the tolerance of tank gunners to muzzle brake impact
from large-bore weapons on ultra-light tanks; a draft report on this work was completed.
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23. (U) To conduct multidisciplinary basic and applicd 'icmedical engineering research
to provide a scientific data base of rmedicallv pertinent intermation and design criteri
to reduce or alleviate vibration insult to the operator of developmental equiment and
systems. To determine short-term and cumulative "icmedical effects of vibration on the
musculoskeletal system and develop technological methods by which to reduce these ef-
fects. To duplicate the field environment of vibration to studv effects on human healt}
and performance. To evaluate and develup medical crireria on human vibration tolerance
and to provide collateral support to human telerance studies and materiel development.
24, (U) Determine dynamic characteristics of the advanced combat vehicle technology
program seat by Fourier transform techniques using instrumented human subjects on the
USAARL multiaxis vibration table. Assess stress and fatigue reactions, including back
muscle stress and fatigue, associated with operation of vehicle controls, video dis-
plays, target acquisition systems, and seat coupled vibration by psychophvsiologic and
electromyographic techniques.

25. (U) 8110-8209. A subjective low back pain assessment of US Army aviators was com-
pleted. Data trends indicated that helicopter seating posture affected low back pain.
The effects of whole-body random vibration on visual performance as a function of ob-
server ocular characteristics were studied. A protocol for measuring in-flight neck
muscle stress as a function of helmet weight and center of gravity was developed.
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230 (V) To identifyv, assess, and prevent unnecessary health hazards associated with the
flight environment and to obtain a bjomedical data base on the human function associated
with the use of aircraft oxygen enrichment breathing systems in the flight environment.
To provide the Army data, information, recommendations and criteria to aid in the develop
ment and deplovment of life support systems to alleviate identified health hazards,

24, (1) The approach will consist of a biomedical evaluation of state-of-the-art oxygen
enrichment breathing svstems during aircraft ground and flight conditions. The evalua-
tion will include the sampling of the environmental air input to the system as well as
the svstem output enriched air., The samples will be analyzed to determine the svstems'
ability to effectively filter contaminants known to exist in the operational environment,
Phvsiological data, heart rate, oxygen tension and respiratory functions as well as
svstems parameters, oxygen concentration, flow rates, temperatures and pressures will be
collected during ground operations and aircraft flight at altitude to assess the ability
of the system to provide aviators the required oxygen concentration and purity during
various flight profiles. The data collected will be evaluated with respect to bio-
medical, safety, and man/machine limitations.

25, (U) 8110-8209. Steady-state flight tests in the UH-1H rotary wing aircraft were com-
pleted and draft reports of results in both UH-1H and U2l were prepared. A revised
report will combine the results into one report for publication. Results were reported
at a sv oposium on Advanced Aircraft Oxygen Systems held in Nov 81 at the Roval Air Force
[nstitute for Aviation Medicine in Enpland, A lab was set up to study the eftects of
hattlefield contaminants on OBOCS. The British P/0 mask was studied in corjunction with

the TS NPT 1P m

& drart report was written with publication in ¥V 83,
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23, (U) Conduct applied medical research to identify, assess and prevent unnecessary
health hazards and personnel injuries imposed by exposure to the operational environment,
toxic gases, oxygen levels, chemical and biological agents, and to provide the Army
technical information, recommendations and standards to be used in the development and
modification of systems that provide protection from those hazards.

24, (U) The anproach involves the application of physiological and biomedical applied
research methods utilizing physical examinations, x-rays, and biochemical analysis tech-
niques to isolate the hazards involved and determine required protective measures. Thesef
techniques will be applied to the establishment of biomedical requirements of environ-
mental control systems and oxygen generating systems, life support survival equipment
and aeromedical evacuation and rescue equipment.

25. (U) 8110-8209. Data from studies of chemical defense ensembles worn inflight
during hot weather were analyzed, The results were reported at the Army Aeromedical
Concept Review Committee meeting, 22-26 Feb 82, the USAMRDC Bioscience Review Committee
Meeting, 13-14 May 82, and to various individuals including: The Honorable Amoretta
Hoeber, Asst Secretary of Defense; Dr. Scully, Asst Secretary of the Army; MG Garrison
Rapmund, CG, USAMRDC; LTG Otis, TRADOC Cdr; Dr. Charles Hubley and Dr. Kenneth Ackles,
Defence Research and Development, Canadian Liaison Staff; and Group CPT Fisher, United
Kingdom Embassy, Washington, DC. A proposed research plan was outlined to USAMRDC
staff in the spring of 1982 to cover the succeeding 3 to 5 years.
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23. (U) Development of clinically valid, military/ASTM standard method for rapidly
assessing the burn hazard associated with the use of flammable and so-called nonf lam-
mable fabrics in a variety of applications, e.g., aircrew, tankcrew and firefighter
clothing, and with exposure to other thermal sources, e.g., weapons exhaust and lasers.

24. (U) The approach will involve modification of USAARL's existing model, BRNSIM, to
optimize its performance in predicting burn depth when compared with burn data from four
sources (USAARL porcine burn data base, University of Rochester porcine data, Stroll's
human burn data and Moritz and Henriques' porcine data) while taking into account the
dynamics of convective cooling of skin by blood, the characteristics of various heat
flux sources, and the need for speed as well as accuracy. Method will employ calibrated
heat flux sensors, fire simulator and microprocessor based system which will sample the
output of the sensor monitoring the fire simulator, the output of the sensor monitoring
the energy transferred through or eminating from a fabric and calculate the depth of

the burn which would have occurred if porcine (and by inference, human) skin had been
exposed to the thermal source for the period in question.

25. (U) 8203-8209. During FY 82, BRNSIM was installed on a PDP 11/03 microcomputer.
BRNSIM was reprogrammed to use different activation energies and rate constants for
expidermal and dermal nodes. This feature permits the model to predict accurately from
very shallow burns (approximately equal to 80+ microns) to very deep burns (1500-2000
microns). Model will continue to be optimized in FY 83, checking predictions against
existing data bases.
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following technologies:

25% to 757 of predicted (fef 25-75%).
recorded during the spirometry section of the test.
than 80" of predicted, it was considered abnormal (West 1977).
isease was recorded if the values were between 70 and B0%; moderate was chosen if the
Falues fell between 60 and 70%; and severe was recorded for all values below 60%.
these criteria, 34 of the 103 aviators were judged to have some degree of obstructive
Abnormalities were seen in virtually all age groups, both smokers and non-

water-sealed spirometry,
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23. (V) To develop and define relevant physiological parameters, for active duty Army
aviators, which can be applied to medical selection and retention criteria; develop and
validate discrete levels of combat fitness, for active duty Army aviators, based on
selected cardiopulmonary parameters.

24, (U) To establish statistically validated levels of physiological fitness, among the
subject, active duty Army aviator population, based on the innovative application of the
infrared spectrophotometry, body
plethysmography, ear oximetry, lung-Nitrogen wash-outs, helium iso-flows and dilutions,
closing volumes, pulmonary capillary diffusions, airway resistances, non-invasive
cardiac output and respiratory quotient determinations.

During FY 82, conducted tests on 103 active duty Army aviators.

A preliminary analysis was conducted on the forced expiratory volume in one second divided
by the forced vital capacity (fevl/FVC%Z) and on the forced expiratory flow over the range
These data were derived from the flow volume loops
If either of these values was less
¥inimal obstructive
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23. (U) The technical objectives are to develop methods for assessing potential visual
problems created by military operational environments, to establish the underlying mech-
anisms of these visual problems, and to evaluate methods for protecting and enhancing
visual performance. The data provided will impact: (a) crew selection and retention
standards; (b) optimal visual performance criteria; (c) observer-display compatibility;
and (d) assessment of medical and non-medical material.

24. (U) The approach will include physical optics techniques of photometry, radiometry,
and colorimetry; optics lab testing of distortion, prismatic deviation, power, transmit-
tance, haze, neutrality, and resolution; psychophysical studies using human and animal

25. (U) 8110-8209. A modified faceplate for the AN/PVS-5 was conceived, developed, and
evaluated. It allows unaided vision for the lateral and lower fields, color discrimina-
tion of aircraft and ground 1ights, map reading, spectacle wear, and improved comfort.
Other accomplishments: USAARL Report 82-4, Comparative evaluation of SPH-4 helmets from
DLA 100-80-C-2226 and DLA 100-78-C-1041; USAARL Report 82-1, Direct and neighboring sen-
sitivity changes produced by red and blue-white adapting fields; USAARL Report 82-5,
Oscillations in the visual response to pulsed stimuli; USAARL Report 82-10, Cathode-ray-
tube raster line selector with horizontal modulation capability; USAARL LR-82-6-2-1,
Prototype testing of the integrated helmet unit for the integrated helmet and display
sighting system; Analysis of image smear in CRT displays, J. Ala. Aca. Sci.; Proceedings
Aerospace Med. Assoc., May 1982, Bal Harbour, FL: The effects of whole-body random vi-
bration on static and dynamic visual acuity with a video display; Prevalence of astig-
matism among aviators and its limiting effect upon visual performance with the AN/PVS-5,
Night Vision Goggles; Lateral spreading of visual adaptation; Computer model for evalu-

observers; and neurophysiological studies using gross potential and single-cell recording.

ation of symbolo contrast in the integrated helmet and display sighting system.
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23. (U) Little is known about the medical problems which extended operations have on
helicopter aircrews. The objective of this project is to assess the bjomedical parameter;
which affect aviation personnel during sustained military operations. The overall r1esult
of the research will provide a baseline criteria for: (a) physiologic measures of work-
load, stress and fatigue; (b) the effect of workload, stress, and fatigue on extended per{
formance; (c) Army aviation personnel requirements for sustained operations; and (d) the
fatigue and stress effects caused by special operational equipment such as night vision
goggles or helmet-mounted sight systems,

24, (U) The approach will involve the utilization of inflight and simulator monitoring
and recording systems capable of sampling and recording continuous analog and digital
information in experiments designed to measure pilot performance and aircraft response,
[ihese recording systems and statistical techniques will be utilized to quantify and pre-
Jdict aviator performance levels and subsequent man-system efficiency as a function of ex-
tended military operations,

5. (U) 8110-8209. A concerted effort was mounted to recover the inflight data collected
for the NVG/EMG study conducted in FY80/81. (The data was damaged by intermittent mal-
function of the old inflight recording system.) The effort was successful for three
haneuvers: hover, standard rate turns, and final approach (to landing). Analysis is
planned for FY83, Part of the data from the simulator study was published as YSAARL
Fechinical Report 82-6, "Pursuit Rotor Tracking Performance in Conjunction with Extended
Flight speration in a Helicopter Simulator."
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23. (U) Visual perception to Army aircrews is critical for pilotage, navigation, and

beapon utilization to fulfill various tactical requirements. The objective of this proj-
ct is to provide US Army aviation information regarding the visual performance of fixed
nd rotary wing aviators during varying tactical missions. Special emphasis will be
laced on the objective quantification and interpretation of these data and their rela-
ion to variables such as pilot physiological and psychological states and task loading.

4. (U) The approach will involve the utilization of an oculomotor monitoring and record-
ng device for visual data collection during flight, Areas of research to be addressed
i1l include: aviator visual performance during conditions of VFR, IFR, night and nap-of-
he-earth (NOE) flights; day and night navigation; scout helicopter operations, and vary-
ng alrcraft comparisons. Measurements of dwell times, scan rates, fixations, and zones
f workload will be analyzed to provide visual performance criteria and models. Addition+
lly, data collection equipment and techniques are being designed to provide the ability
o record visual data under night flight conditions and data analyses project.

5. (U) 8110-8209. The joint research project relating to visual detection strategy di-
rected by the US Coast Guard Research and Development Center in FY8l was completed, re-
ulting in the publishing of USAARL Technical Report No., 82-7, Preliminary Study on Scan-
ing Techniques Used by U.S., Coast Guard Lookouts During Search and Rescue Missions. A
aper delineating the methodology used by USAARL in visual performance data collection
ia NAC Eye Mark Recorders will be submitted for publication within the first quarter of
83. Analysis of pilot eye movement during increasing visual workload in an OH-58 has
een completed and final report will be submitted for publication within the first quar-
er of FY83. Data reduction and analysis of pilot eye movement during low level terrain
nd NOE flight in a UH-1H is continuing and a report comparing performance on the basis
f flight profile and experience level is forthcoming,
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23. (U) Sophisticated avionics, weapon systems, and taxing flight profiles place great
demands upon aviator information processing abilities. The objective of this work unit i
to providge measures of workload and cognition in order to critically assess the capabili-
ties and limitations of aviators.

24, (V) Tactical scenarios are analyzed to determine stressful and fatiguiny components

which advirscly affect the aviator's mission accomplishments, Psvchological and visual/
! psychiomotor tests are identified or develcped with the goal of being specifically tailore
to the aviation scenario.

M 25. (U) 8110-8209. To date, a computerized, field-portable psvchological assessment
battery has been used in two studi = of the cognitive affects of wearing chemical defense
ensembles in flight as well as collection of data during a tfour week aviation IFTX., Two
technical reports are in the process of USAARL HQ approval and analysis of the FTX data
to be completed first quarter FY83. Work continues on validation of the total test
system.
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PRINCIPAL INVESTIGATOR (Fusmish SSaN (( U § Acadewmic Inaiitetion)

wame  KIMBALL, K. A.
TELEPROME  (D()5) 255-6861

SOCIAL SECURITY ACCOUNT NUNBER

P GEMERAL UsE

asgOcCiavE invEsTIGA TORS

wame: SCHRIMSHER, R. H.,
Hame: CIMMONS RO R POC. DA

w NS (Proc. - cesTWeatlon 3

(U) Stress; (U) Biomedical Evaluation; (U) Aircraft;

MMRMMIM&JLWML&E&JM Aviation Medicine
BL TECHNICAL ORJECTIVE.” 24 APPROACHK, I8 [ Prmmich By mumber Procods test of 00ch with Secwity Claseification Code .}

ssignments.

performance measurements,

vollabe o contrectors ont nnurm

P3. (U) The objective of this project is to provide a definitive assessment of medical
problems peculiar to the aviation environment and prepare guidelines for field commanders
pn the impact of these problems on the aviation mission. The results of such research
111 aid in development of improved standards and biomedical techniques for the field
light surgeon to use ip monitoring and treating aviator stress and fatigue as well as

he medical standards for selection of aviators and air traffic controllers for specific

P4, (U) A multidisciplinary approach, utilizing physiological measuring techniques,
flight surgeon assessments, as well as aircraft comparisons, will provide the method to
[pnalyze aviator performance in the operational environment. Parameters to be measured
jv111 include heart rate, respiration, biochemical stress indices, and inflight

£5. (U) 8110-8209. Results of the request from Health Services Command (HSC) te send a
kesearch team to four air ambulance units to evaluate and define hazards incurred by the
inits due to their unique military mission and environment have been presented to HSC,
esults of the request from CG, USAAVNC, Fort Rucker, AL, to investigate attitudes of
Instructor pilots (IPs) concerning their workload, personal habits, off-duty habits, and
bther selected items of interest have been briefed to the CG, USAAVNC,
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009400 Man-Machine Relationships; 012900 Phvstologv; 001300 Adrcraft
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“AeT s Armv Aeromedical Research lLaboratory wame* US Armv Aeromedical Researc Lao

Biodvnamics Research Division
apomess,®

Fort Rucker, AL 36362 Jaconess -t Rucker, Al. 36362
JPRINCIPAL INVEBTICATOR (Fumioh J0aN (U § qcadomic thatitesiany
AEIFONSIBLE INDIVIDUAL wawe * Schopper, A W
B ]
"¢ Price, DR Tecemnone 205-255-689¢€
TELEPNONE: 2(035=-235%-6917 SOCIAL SECURITY ACCOUNT NUNBER

f GEmERAL usE
JAMPOCIATE \wvEETIQATORS

naue wWells, J H

gred »Awg. POC: DA
(U) Anthropometrics; (U) Aircraft; (U) Strengthy;
(4) Human Volunteer

23. (U) The increased concern about the use of women in the Army has resulcegmkn the
need to reevaluate the anthropometric criteria cited in AR 40-501 concerning Cla:s 1,
1A, and 2 flying duty. Cockpit design criteria in MIL STD 1472B indicate that ailrcraft
designers are to utilize the 5th-95th percentile male. Standards cited in AR 40-501 are
not consistent with these guidelines, and previously conducted research has indicated
that personnel smaller than the Sth percentile male are capable of flying some Army air-
craft. Hence, a need exists to reevaluate and modify, as appropriate, extant anthropo-
metric criteria.

24. (U) Anthropometric data, including strength and weight measurements, will be ob-
tained from males and females whose statures are less than 64 inches or greater than 73
inches. These data will be compared with the cockpit-related dimensions and individuals
will be placed in aircraft to determine the anthropometric criteria. Weight criterila
wil® be based on: crash-survivability considerations, ailrcraft weight and balance con-
siderations, and medical obsesity guidance. Strength criteria will be based on a con-
sideration of both the maximum force required to fly selected Army aircraft and the
evaluation of sustained physical exertion upon cognitive and psychosensory capabilities
while performing multielement tracking tasks using aircraft controls which require var-
ied levels of physical force input for their operatiom.

25. (V) 8110-8209. Cockpit-referenced, seated-eye-height data from rated aviators were
obtained for the Army's principal rotary wing aircraft. Equipment for the assessment of
telicopter-control-referenced strength capabilities has been fabricated and subjected t
preliminary tests. A set of varlable force helicopter controls and an interactive mi-
croprocessor/graphics display have been obtained to assess the relationships among per-

formance, strength and control forces.

:,nnl."v 1o contraciors upon originalore lmul

roan FAEYIOUS EOITIONSE OF THIS FORM ARE OBS
GLETE F
Do| -...'498 AND '498-1 | MAR g9 1FOR ARMY USK' ARY ollol.trloo ORME 14984 1 NOV 68




A Sl s St A a4 I Jaea Bt Jbe iheasebann - T e A ——_—— - .4 Y

I ki B S e a4

1 AGENCY ACCESHION® |1 CaTE OF suMwany®
Gad RESEARCH AND TECHNOLOGY WORK UNIT SUMMARY o e ks Ak
R DAQG 8399 82 10 4l )

2 L OATE PREV SUM'RY |4 KIND OF SUMMARY S SUMMARY SCTYP [4 SOAR SECURITYY [ REGRAINGY e O S'w img & n  |0b 188CisiC CATA IR
3 ﬁOHV.AC'O. aCCRS
5 82 03 01 D. CHANGE U v NA NL EXves " A voas vt
s 10 0 CODES *® PROGRAM ELEMENT PROIECT NUMBER TASK AREA NUMBER WORK UNIT NoMBER
. o ramany 627 347 IM1627 34AB75 A0 5
. b COMTRIBUTING
{ AP Rb Y] [ STOC 80-7.2: 11
b 11 TEYLE [ Precode ®ith Security Claseilicarian Cede)'
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012900 Phvsiologvs 012600 Pharmacologyv; 016800 Toxicologv
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W RESOURCES ESTINATE & PROFESSIONAL WAN YRS b FUNDSE ('n Pousandy)
f & DATESMFFECTIVE EXPIRATION TRRCEDINE
'  nuusen ® riscaL 82 2.2 162
1 c Tvee 4| AMOUNT YEAR A
Pn-o or awanro: 1.CUM. AMT. 83 2.7 401
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maue® 'S Army Acromedical Research Laboratory |wase® US Army Aeromedical Research lLaborators
Sensory Research Division

k‘ aoomess®  port Rucker, AL 36362 roonem® e Rucker, AL 36362

)

t - [PRINCIPAL INVESTIGATOR (Pumiah SIAN If IV 5. 4cademic netitecdony
L REIPOMSIBLE IMDIVIOUAL wame*  Kirby, Albert W.

3 wase  Price, Dudley R. recerwome: (205) 255-6815

= reernome:  (2()5) 255-6917 SOCIAL SECURITY ACCOUNT NUNBER

H i Gamenac use associaTe invesTicaToRs

wame: Wiley, R.W.

Foreign Intelligence Considered wame: Harding, T.H. POC: DA
F! FASarS e £22 TR o TewlhTe &% (()Visual Physiology; (U)Visual Neuropharmacology; (U)Vis—
ual Anatomy; (U)Retina; (U)Nerve Agents;(U)Antidotes; (U)Autoradiography; (U)Animals
3. TECHNICAL OGUECTIVE.® 24 ", I& (Punioh aph. by Sumbar. Procodns teat of sach with Sscurily ClaseiNcalian Code.)

23, (U) The primary objective of this research program is to determine the effects of th&
administration of nerve agents and/or their antidotes on retina or higher visual mecha-
nisms and/or processes. Transmission loss along the visual pathway due to the adminis-
tration of these substances will be quantified and an assessment made of performance losqg
due to drug exposure. The sites of action and uptake of antidotes and agents within the
visual system will also be studied.

24, (U) The approach will include single and multiple neuron recording (gross potentials
techniques in anesthetized animals. By examining each area of interest before and after
drug administration, drug related effects on overall visual function can be obtained.
Autoradiography and other localization and histochemical techniques will be used to
localize sites of action and uptake. Gross potential data will be compared to both ana-
tomical findings and data obtained from single unit studies to provide an overall pic-
ture of visual system function following antidote/agent insult. Results from these
studies will be used to infer actions on the impairment of the human visual system and
the ability of the soldier to visually complete his mission.

24. (U) 8110-8209. Development of additional instrumentation and software programs has
continued and the protocol was completed. Experiments assessing the effect of the car-
bamate physostigmine and the organophosphate DFP on the cortical visual evoked potential
were begun. Problems were encountered owing to the stability of phyvsostigmine and DFP,
and cholinesterase assays have been started to alleviate the problem.
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(U) Lerve Sgents; (V) antidotes; (U) Vision; (U) swoimal rodely (V) Splvsia
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250 (L) wo develop a nethod of sereening nerve agent antidotes for effcets on the
visual svstem using the rarine molluse Aplysia as a rvelevant aniwal wodel.  To determine
the eiffects of antidotes directly on nerve ¢ells at the various levels of the visual
sustet, and on transrission of messapes between the cells.  To aid in development of
antidote druyg preparations which will not impair vision and thus compromise the ability

of the soldier to accomplish his missions,

24, (U) To study electrical responses of in vitro photoreceptor and visual-svster cells
to nerve-agent antidotes. embrane potential, resistance, and current responses will

be measured intracellularls in extra-retiral pliotoreceptor cells and tlien in cells at
the various levels of the isolated eve-optic nerve-cerebral ganglion preparation.
Lffects of antidetes on discharyge rates and transmission between cells will also he
studied. The ionic basis of antidote action will be determined by chemical and pharma-
colosical means.

2oL (1) wlad=site, The orcanophosphate cholinesterase inhibitor, diisopropvl tluoro-
phosphate (1'7) consistentls consed o depolarization of the resting rembrane potential
of extrarcvtinal plotoreceptor cells, 170 also caused a consistent decrease i the
The etffect of LI
increased with increasing deses of the drue. o consistent, sicnificant crtect of
ine, atropine, curare, digzepan, or pralidoxire) en the photo-

photuresponse of these ceil= to nearls Lal?d of the control level,

other drugs (physosti
pense could Te decan-trated, Yo protective of fect of these drugs to prevent the

Teinduced dirinution of plotoresponse wis observed.  These results suppest a divect
eitect of T7D on tte plaotereceptar cell vembrane,  This project is planned tor
transition {nte core pro ran cliorts,
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23. (U) To integrate ultrastructural neurcanatomy with ongoing research in neuro-
physiology and neuropharmacology of the vertebrate visual svstew. To make an ultra-
structural survey at different neural levels and in specific cell types of the verte-
brate visual system by using morphometric techniques to analyze the synaptology,
connectvity, and overall morphology of the cell class(es) studied. To develep and
employ techniques for specific localization of selected electron-dense, labeled com-
pounds. By employing such techniques a more molecular level of appreciation will

be gained in better understanding the structural, functional, and neurochemical organi-
zations that yleld the complex interactions that result in visual perceptions,

24. (U) To study the ultrastructural organization of retinal inner plexiform layer
cells using plastic-embedded ultrathin and thick sectioned tissue in an electron
icroscope. The structural organization of at least one retinal cell type will

e studied using established morphometric techniques. The localization of putative
eurotransmitters will be studied by employing selected electron-dense, labeled
ompounds in established histological protocols.

5. (U) 8203-8209. All necessary materials to accomplish the proposed work have
een placed on order to permit a start by October 1982. The primary investigator

as just completed a visit to the National Eye Institute, NIH, to refamiliarize him-
elf with the electron-dense and histological staining techniques to be employed in
his work., The investigator also became familiar with the specific protocols for
taining primate photoreceptors and post-receptoral cells with Procion Yellow and
rocion Black tissue - reactive stains for light and electron microscopy analysis,

Avartable to contractors uj

orgmators nzrovﬂ

(L) Electron Microscopy; (U) Ultrastructural Survey; (U) Neuroanatomy; (U) Vision
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